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Final

Meeting Minutes Transmittal/Approval
Unit Manager's Meeting: 100 Aggregate Area/100 Area Operable Units

740 Stevens Center, Room 1200, Richland, Washington
July 28, 1993

FROM/APPROVAL: (> . AOtw4-- Date ^/ ^^
Eric D. Goller, 100 Area Unit M ager, RL (A5-19)

APPROVAL: Date
ack W. Donnell, 100 Ag egate Area Unit Manager, WA parte4 cology

^ ^^APPROVAL: Date l II
Dennis aulk, 1 Aggregate Area nit Manager, EPA (B5-01)

Meeting Minutes are attached . Minutes are comprised of the following:

Attachment #1 - Meeting Summary
Attachment #2 - Attendance Sheet
Attachment #3 - Agenda
Attachment #4 - Action Item Status List
Attachment #5 - Status Package 100 Area Unit Manager's Meeting July 28, 1993
Attachment #6 - 100-NR-1 Surface Rad Survey
Attachment #7 - 100 D Island Radiological Characterization
Attachment #8 - Tri-Party Agreement Milestone M-30-05
Attachment #9 - 100 Area Treatability Tests Schedule
Attachment #10 - Laboratory Soil Washing Treatability Tests
Attachment #11 - 100-HR-3 Groundwater Treatability Tests
Attachment #12 - 100-HR-3 Groundwater Treatability Test Memorandum
Attachment #13 - Request for Laboratory Space and Support
Attachment #14 - 100-HR-3 OU LFI Groundwater Investigation Validated Data

Memorandum
Attachment #15 - Ex Situ Soil Vitrification
Attachment #16 - 100 Area ISV Pilot-Scale Treatability Study for Retrieved Burial

Ground Waste
Attachment #17 - Status of 100-NR-1 and 100-NR-2 OU Work Plans
Attachment #18 - Field Activity Report for period 07/14/93 to 07/23/93
Attachment #19 - 100 NPL Agreement/Change Control Form #54

Prepared by: 1X^iycl ^Gy^^uv^ Date:
Suzann Clar cg, Kay Kimmel, GSSC (A4-35)

Concurrence by: ^T ^/' Date: g aS `^ ^
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Attachment #1
Meeting and Summary of Commitments and Agreements

Unit Manager's Meeting: 100 Aggregate Area/100 Area Operable Units
July 28, 1993

1. SIGNING OF THE JUNE 100 AREA UNIT MANAGER'S MEETING MINUTES - Minutes were
reviewed and approved with no changes.

2. ACTION ITEM UPDATE: (See Attachment 4 for complete status, items listed below indicate
the update to Action Items made during the meeting):

1Z IAAMS.9 No additional information.

1AAMS.15 No additional information.
r,°?

111. 1AAMS.16 No additional information.

3. NEW ACTION ITEMS: No new action items were initiated this month.

4. 100 AREA ACTIVITIES:

• Attachment #5 was provided for general information on the 100 Areas Operable Units.

• N Area Hot Spots : Alan Krug discussed completion of the survey to identify surface radiation at
' 100-NR-1. A "Rad Rover II" with a shielded detection system was utilized to identify hot spots

in areas that could not be surveyed with unshielded detectors due to the high background levels
(see attachment #6).

tr
• D I I : Alan Krug discussed results of the survey and removal of extremely small "hot

particles" (see attachment #7).

• Milestone 30-05 : Robert E. Peterson presented an update of activities being performed to fulfill
the M-30-05 Milestone (see attachment #8).

• 100-HR-1 Excavation Treatability Study : Joan Woolard presented the status of the excavation test
plan; a meeting to resolve comments is scheduled for 9-10 am on Friday, July 30. Comments on
the test procedures are anticipated from the Regulators by August 2 (see attachment #9 for
schedule).

• Laboratory Soil Washing Treatability Test Status : Shas Mattigod presented the status of the 100
Area soil washing tests (See attachment #10). He provided a summary of the data for untreated
soil and indicated that the results from the treated soil are not yet available.

• 100-HR-3 Treatability Study : Jim Duncan presented the status of the groundwater treatabHity tests
(see attachment #11). He supplied a memorandum concerning modifications to the precipitation
testing program (attachment #12) and a procedure for those modifications (attachment #13). 100-
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HR-3 validated data was provided to the Regulators (see attachment #14).

• Ex Situ Vitrification : John Ludowise discussed the on-site and off-site progress in ex-situ soil
vitrification (see attachment #15).

• 100 Area ISV Pilot-Scale Treatability Study for Retrieved Burial Ground Waste : Ja-Kael Luey
presented an overview of this pilot-scale treatability study (see attachment #16).

• N-Reactor Shutdown : Alan Krug presented minutes and update from the June 29, 1993 meeting
with RL and the Regulators (see attachment #17). Some discussion on Action Item 1AAMS.9:
Bryan Foley, the new actionee, will look into the action item.

• 100-HR-2 Treatability Study : Ecology is interested in initiating some treatability studies in this
operable unit. They will provide a list of objectives within two weeks.

• Attachments : Field Activity Report for the period 07/14/93 through 07/23/93 was provided as
^ attachment #18; 100 NPL Agreement/Change Control Form 54, 100 HR-3 Reduced Sample List

was provided as attachment #19.

{
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100 A^ July 28, 1993





Attachment #2

100 Aggregate Area Unit Maaager's Meeting
tXficial Attendance Record

July 29, 1993

Page 2 of 2
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Attachment #3
Agenda

Unit Manager's Meeting: 100 Aggregate Area/100 Area Operable Units
July 28, 1993

100 Area General Discussions

• M-30-05 - Robert E. Peterson

• N Area Hot Spots - Robert Henckel/Alan Krug
^^S

• D Island - Robert Henckel/Alan Krug

CO • Treatability Studies

r-^
- 100-HR-1 Excavation Treatability Study - Jil Frain

- Soil Washing Treatability Study - Jim Field

- 100-HR-3 Treatability Study - Jim Duncan

Operable Unit Status - Questions - Naiknimbalkar/Ayres/Krug/Steve Vukelich/Jim Roberts/Kytola

w.,

Action Item Status
O^



Page 1 of 1

Attachment #4

Unit Manager's Meeting: 100 Aggregate Area/100 Area Operable Units
July 28, 1993

Action Item Status List

ITEM NO. ACTION STATUS

1AAMS.9 DOE shall send a letter to Ecology, suggested from S. H. Open. Related to the N
^ Wisness to D. Jansen with a cc. to EPA, explaining what Areas Issues Papers. No

is included in the ER Program for the N Reactor Area and answer 7/29/92. No
how the multiple programs will be handled additional information
organizationally. Action to J. D. Goodenough (2/27/92). (8/26/92). On General

Topics Agenda for Octoberr Action: E. D. Goller (5/27/92). ?`:" ;" .^ ^.^.,...... .^.....
(9/23/92). No new
information f7ksT^?$;;i^3)•

IAAMS.15 Provide response to April 2 EPA letter concerning river Open (7/29/92). In DOE for
^ seeps. Action: Eric Goller (RL) 7/29/92. transmittal (8/26/92). No

additional information
^b:^^^^.

1AAMS.16 DOE should transmit Revision 1 of M-30-0 1. Open (7/29/92). In DOE for
transmittal (8/26/92). No

^ additional information 00
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STATUS PACKAGE

100 AREA UNIT MANAGER'S MEETING

JULY 28, 1993
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100 AREA TREATABILITY TEST STATUS
July 1993, Unit Managers Meeting

Soil Washing

100 Area soil washing tests are on schedule, except for the gamma
counter being down for repairs from late June to mid July. Analyses of
wet sieved samples are in progress. Preliminary attrition scrubbing
tests have been completed. Additional attrition tests are in progress.
Sequential extraction tests are nearly completed; results will be
presented in the July Unit Manager Meeting. The first group of chemical
extraction tests have started, and microscopic analyses and x-ray
diffraction are in progress. All tests are expected to be completed by
the end of September.

100-HR-3 Groundwater Treatability Tests

% Chromium and Uranium Reduction/Precipitation and Ion Exchange:
^

The chromium and uranium reduction/precipitation reactions have resulted
^ in pin flocs which are unsettlable by gravity within 15 to 30 minutes.

A proposal was made to DOE to determine whether a polymeric flocculation
^ aid would coagulate the pin floc. These test will be conducted over the

next couple weeks instead of conducting kinetic tests originally
outlined in the test procedures.

The ion exchange batch testing is complete. The data is currently being
evaluated for interaction and interferences of and from the
contaminants.

Biodenitrification:

p. The large volume tests are complete. The data is currently under
evaluation. The confirmation testing has begun and should be complete
by July 29th.

Excavation

The public comment period for the Excavation Test Plan closed July 7,
1993. Comments are currently being addressed by Ecology. The Test
Procedures were submitted to RL and the regulatory agencies for review
on July 19, 1993. Comments are required by August 2, 1993.
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Status of 100-Area Wide Activities
July 1992

River Impact Studies

Columbia River Impact Evaluation Plan. Public Review began July 6, 1993
(Primary Document)

River sediment sampling field work, and sampling and validation completed.
Validated Results submitted to regulators. The evaluation report is in
preparation ( no change).

Cultural Resources Investigations

Historic Sites in 100-HR-3 are being recorded; consultations with State
Historic Preservation Office continue.

n 100-Area Ecoloaical Inve stiaations

r" Work is continuing on delination of habitats of concern as identified in the
,, Hanford Site Baseline Risk Assesment Methodology Report and the Columbia River

Impact Evaluation Plan (No change)

An initial draft of a literature search on the ecotoxicology of contaminants
of concern for ecological investigations is being used by ecological risk
assessors. The document will be published in fall.

The 100 Areas CERCLA Ecological Investigations report, with analysis of sample
results, is being sent for WHC and PNL review the week of July 19.

o^
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100-AREA WIDE ACTIVITIES

AREA WIDE ACTIVITIES
----------- --------- ----- --- - - -

RIVER IMPACT STUDY

2.0 Cum. Health Eff.(Primary)

2.2 Regulators Review/Approval 12)

3.0 Aquifer/River Interaction

4.0 Long Term Aquifer/River Interaction

4.2 Equipment Installation M-30-05, Sep 93

4.3 Monitoring 8 Analysis

CULTURAL RESOURCES INVESTIGATION
------- --- --- ----- - --- - - -----

ECOLC+GICAL INVESTIGATIONS

5.0 Ecological Summary Report Preparation
----------- ------------- - ---------

100 AREA RISK ASSESSMENT - Statused in general topic and ou specific

1992 1993

Oct Nov Dec Nov DecJan Feb Mar Apr May Jun Jul Aug Sep Oct
------------ ----------------------- ------------------- -

----- ------ ----------------------- -------------------

------------ ----------------------- ------------ ------ -

------------ ----------------------- -------------- -

Data Date
23 Jul 93 ^
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100-BC-1 SOURCE OPERABLE UNIT WORK SUMMARY
July 20, 1993

Task 11 - Qualitative Risk Assessment:

The final document is being prepared for delivery to EPA and Ecology on
July 31, 1993.

Task 13 - Limited Field Investioation (LFI) Report:

The final document is being prepared for delivery to EPA and Ecology on
July 31, 1993.

!p

^, •

,..

CF%



9 :s ! ^ 1: i^? 0 `? 6

LIMITED FIELD INVESTIGATION

Task 2-Source Investigation

Data Compilation

Topographic Mapping

Data Evaluation

Task 5-Vadose Investigation

Data Evaluation

Task 10-Data Evaluation

Task 11-Oualitative RA

Task 13-LFI Report

LFI Report preparation

WHC Review and Incorporation

DOE Review and Incorporation

LFI Report to EPA

FOCUSED FEASIBILITY STUDY

Treatabllity Study

23 Jul 93

100-BC-1 OPERABLE UNIT



#5/Page 8 of 25

100-BC-2 SOURCE OPERABLE UNIT WORK SUMMARY
July 20, 1993

RI/FS Work Plan:

Regulator comments are currently being incorporated.

Field Activites:

Vadose drilling at the 116-C-2A pluto crib is complete. The depth of
the borehole is approximately 55 feet; radionuclides were identified by
field screening from approximately 23 feet to approximately 40 feet.
The maximum field screening result was about 2500 counts per minute on
the GM. This maximum was from a silty layer near the bottom of the crib

^ at about 23 feet.

C-^
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100-NR-1

100-NR-1 - Surface Radiation Survey: A surface radiation survey to complete
the work initiated in FY'92, but canceled due to high background readings in
the area, has been completed. A shielded detection system was used and was
mounted on the new Rad Rover II. The system functioned well and located
contamination which would not have otherwise been found.

Approximately 200 acres were surveyed. The survey found a total of 46
separate areas within the N Area which contain elevated levels of
contamination with activity levels ranging from 200 CPM to 15 mR/hr above
background. The elevated areas range in size from approximately 1 square foot
to 500 square feet. Total affected area is approximately 1800 square feet.
One of these areas, approximately 300 square feet, is a suspected orphan
burial site. Field gamma spectrometer readings over this area indicate Cs-137
exclusively. Other elevated areas are identified as containing only Co-60.
Elevated alpha readings were not detected in any of the areas.

r,

..^.

nn
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100-NR-1 OPERABLE UNIT

LIMITED FIELD INVESTIGATION

Task 2- Source Investigation

Data Compilation

Surface Radiation

Soil Gas Survey

Data Evaluation

Task 5-Vadose Investigation

Field Activities

Drilling/Sampling

120-N-2

119-N

1322-N

Settling Pond

166-N

116-N-2

Test Pit 120-N-1

Borehole Abandonment

Sample Analysis

Data Validation

Data Evaluation

Task 10-Data Evaluation

Task 11-Qualitative RA

Summary
Progress

0
0

LJ JUI .'!J

Projeot:100-NR-1 DOE-RL Date:23Ju193 9:58

100-NR-1 OPERABLE UNIT WORK PLAN

Page: I Drawn by ER Program Control-Seheduling
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FY 1993 ACTIVITIES FOR 100-KR-1

JULY 1993 STATUS REPORT
N.M. Naiknimbalkar

o Four Vadose Boreholes October/November 1992

116-K-1 Effluent Crib Completed

116-K-2 Effluent Trench Completed

116-KE-4A Retention Basin Completed

116-KW-3A Retention Basin Completed
^

o Four Test Pits

116-KE-4B Completed
116-KE-4C Completed
116-KW-3B Completed
116-KW-3C Completed

.^
o Sample Analysis March 93

o Data Validation April 93

All vadose borehole and test pit sample validation data has been
submitted to DOE-RL for distribution to Regulators.

o^



100-KR-1 OPERABLE UNIT

Jul

LIMITED FIELD INVESTIGATION

Task 2-Source Investigation Complete

Data Compilation Complete

Topographic Mapping Complete

Task 5-Vadose Investigation

Field Activities

Mobilization Complete

Drilling/E xcavating/Sa mpling

116-K-1 Effluent Crib Complete

116-K-2 Effluent Trench Complete

116-KE-4A Retention Basins Complete

116-KE-4B Retention Basins Complete

116-KE-4C Retention Basins Complete

116-KW-3A Retention Basins Complete

116-KW-3B Retention Basins Complete

116-KW-3C Retention Basins Complete

Sample Analysis March 31, 1993

Data Validation

Validated Data to Regulators Oct 1993

Data Evaluation

Task 10-Data Evaluation

Summary

Progress

Oct I Nov I Dec I Jan I Feb I Mar

23 Jul 93 V4

Prolect: 100-KR-1 DOE-RL 90-20, REV 0 Date: 23Ju193 9:11

100-KR-1 OPERABLE UNIT WORK PLAN ro
m

Page: 1 Drawn by ER Program Control-Scheduling
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FY 1993 Activities for 100-DR-1
N.M. Naiknimbalkar

JUNE 1993 Status Report

100-DR-1 QUALITATIVE RISK ASSESSMENT STATUS

Oualitative Risk Assessment
Document Preoaration:

SAIC/Golder has prepared this report.

o Qualitative Risk Assessment Report is progressing as planned.

LFI Reoort
^..

IT is preparing this document.

o LFI Report Due to Regulators: 08-09-93.

!"' 100-DR-2 Work Plan

- o Scoping meetings were held with DOE-RL and the Regulators and
agreement was reached for work scope to be included in the work
plan. The work plan is progressing as planned.

^
Description of Work for DR-2 is being prepared and is based on
agreements between Regulators, DOE-RL and WHC. One borehole will
be drilled through 116-DR-7 Inkwell Crib and one test pit each
will be excavated at 116-DR-3 Trench and Sodium Dichromate
Transfer Station. CLP analysis will be conducted for borehole
samples. SW-846 analysis will be done for test pit samples.



100-DR-1 OPERABLE UNIT

1992

Oct Nov Dec Jan Feb Mar

LIMITED FIELD INVESTIGATION

TASK 2-SOURCE INVESTIGATIONS

FIELD ACTIVITIES

ANALYSIS AND VALIDATION

DATA EVALUATION

TASK 5-VADOSE INVESTIGATION

FIELD ACTIVITIES

DATA EVALUATION

TASK 10 DATA EVALUATION

TASK 11-QUALITATIVE RA

TASK 13 LFI REPORT

LFI REPORT PREPARATION

WHC REVIEW AND INCORPORATION

DOE REVIEW AND INCORPORATION

LFI REPORT TO REGULATORS

Summary ®

Progress

March 311993

^

f•

March 31 1993

March 31 1993

1993
Jun I Jul

0

iData Date
23 Jul 93 0

m
Project: 100-DR-1 DOE-RL 89-09, Rev 0 Date: 23Ju19311:26 a

100-DR-1 Operable Unit Work Plan °

Page: 1 Drawn by ER Program Control-Scheduling
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100-HR-1 OPERABLE UNIT

1992

Oct Nov Dec Jan Feb Mar

LIMITED FIELD INVESTIGATION

Task 2-Source Investigation

Field Activities

Analysis and Validation

Data Evaluation

Task 5-Vadose Investigation

Field Activities

Data Validation

Data Evaluation

Task 10-Data Evaluation

Task 11-Oualitative RA

Task 13-LFI Report

Report Preparation

WHC Review & Incorporation

DOE Review & Incorporation

LFI Report to Regulators

0

1993

Apr I May I Jun I Jul

A

Data Date a
23 Jul 93 toIm

Summary ®

Progress

Project: 100-HR-1 DOE-RL 88-35, Rev 0 Date: 23Ju193 10:11 Lr
0

100-HR-1 Operable Unit Work Plan
ti

Page: 1 Drawn by ER Program Control-Scheduling



100-FR-1 OPERABLE UNIT
1992

LIMITED FIELD INVESTIGATION

Task 2-Source Investigation

Data Compilation

Topographic Mapping

Field Activities

Source Sampling

132-F-1 Chronic Feeding Barn

Sample Analysis

Data Validation

Data Evaluation

Task 5-Vadose Investigation

Field Activities

Mobilization

Drilling/Excavation and Sampling

116-F-6 Uquid Waste Disposal Trench

116-F-3 Fuel Storage (Test PIU

116-F-1A Lewis Canal

116-F-1B Lewis Canal (test Pltl

116-F-1C Lewis Canal (Test PIt)

116-F-14 Retention Basin

116-F-2 Basin Overflow Trench

108-F French Drain (Hand Sample)

116-F-9C Animal Waste Trench (BH)

116-F-9D (rest Pit)

116-F-4 Pluto Crib (BH)

Sample Analysis

Data Validation

Validated Data to Regulators Nov 1993

Data Evaluation

Task 10-Data Evaluation

Summary ®

Progress iiiiiiiiiiiiiiie

U

ProleeL 100-FR-1 DOE-RL 90-33, REV 0 Data: 23Ju193 11:29
f

100-FR-1 OPERABLE UNIT WORK PLAN C

Page: I Drawn by ER Program Control-Scheduling C
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100-BC-5 STATUS

- 1ST QUARTER (JULY), 2ND QUARTER (OCTOBER), 3RD QUARTER (JANUARY),
4TH QUARTER (APRIL) GROUNDWATER SAMPLING COMPLETE. SAMPLING WILL BE ON A
SEMI-ANNUAL BASIS STARTING IN OCTOBER 1993.

- SAMPLE VALIDATION REPORTS FOR DRILLING SAMPLE DATA AND 1ST QUARTER GW
SUBMITTED DECEMBER 31, 1992

- SAMPLE VALIDATION REPORT FOR 2ND QUARTER GW SUBMITTED APRIL 14, 1993

- SAMPLE VALIDATION REPORT FOR 3RD QUARTER GW SUBMITTED JUNE 1, 1993

- LFI AND QRA REPORT ACTIVITIES ON SCHEDULE

^

^

100-FR-3 STATUS
Ir

- ALL FY92 DRILLING ACTIVITIES COMPLETE (DECEMBER)
r--

- 1ST QUARTER ( DECEMBER), 2ND QUARTER ( APRIL) GROUNDWATER SAMPLING COMPLETE

- 3RD QUARTER GW SAMPLING IN PROGRESS

- SAMPLE VALIDATION REPORT FOR DRILLING SAMPLE DATA SUBMITTED MARCH 12, 1993

ON - SAMPLE VALIDATION REPORT FOR 1ST QUARTER GW SUBMITTED JUNE 14, 1993



100r-B'C-5 OPERAB

NITED FIELD INVESTIGATION

Task 3-Geologlc Investigation

Data Compilation

Task 5-Vadose Investigations

Data Compilation

Task 6-Groundwater investigations

Data Compilation

Field Activities

Evaluate Existing Wells

Well Installation

Well BC-1 199-B3-46

Well BC-2 199-B3-47

Well BC-2A 199-B2-12

Well BC-3 199-82-13

Well BC-4 199-84-8

Well BC-5 199-B4-9

Well BC-6 199-B9-2

Well BC-7 199-B9-3

Well BC-8 199-B8-6

Well BC-9 199-B5-2

Groundwater Soil Samples

Lsboratory Analysis

Data Validation

Data Evaluation

1st Quarterly Monitoring

Groundwater sampling

Laboratory Analysis

Data Validation

Validated Data to Regulators

2nd Quarterly Monitoring

Groundwater Sampling

Laboratory Analysis

Data Evaluation

Task 11-Oualltive RA

Task 13-LFI Report

LFI Report Preparatlon

WHC Review 6 Incorporation

DOE Review & Incorporation

LFI Report To Regulators

Imary Task ® Progress^
Detall Task Milestone ♦

Complete

Complete

Complete

Complete

Complete

Complete

Complele

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Dec 1992

T

Data Date p
23 Jul 93

lProqect: 100-BC-8I DOE-FLL 90-08. REV 0 ^Dat+: 23Ju19310:08

100-BC-S OparabN Unit Work Plan

Pag e: I Drawn by ER Program Conlrol-Schsduling
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100-FR-3 OPERABLE UNIT

LIMITED FIELD INVESTIGATION

Task 3-Geoloyical Investigation Complete

Data Compilation Complete

Task 5-Vadose Investigation Complete

Data Compilation Complete

Task 6-Groundwater Investigation

Data Compilation Complete

Field Activities

Evaluate Existing Wells

Well Installation

Well F3-1199-F6-1

Well F3-2 199-F5-42

Well F3-3 199-F5-43A

Well F3-3A 199-F5-43B

Well F3-4 199-F5-44

Well F3-5 199-F1-2

Well F3-6 199-F5-45

WNI F3-7 199-F5-48

Well F3-8 199-F5-47

Well F3-9 199-F8-3

Well F3-11199-F5-46

Well F3-12 199-F7-3

Well F3-13 199-F8-4

Groundwater/Soil Samples

Laboratory Analysis

Data Validation

1at Quarterly Monltorlnq

Groundwater Sampling

Laboratory Analysls/VaIlda6on

Validated Data to Regulators June 14, 1993

2nd Quarterly Monltorinq

Groundwater Sampling

Laboratory Analysls/VaIldaBon

Data Evafuatbn

Taak 10-Data Evaluailon

iummary Task® Progress

Ditdl Task O Mllestone

Project 100-FR-3 DOE-RL 91-53, REV 0 Date:23Ju193 14:09

100-FR-3 OPERABLE UNIT WORK PLAN

Pag e: 1 Dnwn by ER Program Control-Scnedulln9
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100-KR-4 STATUS

- 1ST QUARTER (SEPTEMBER), 2ND QUARTER (DECEMBER), 3RD QUARTER (MARCH), 4TH
QUARTER (JULY) GROUNDWATER SAMPLING COMPLETE. SAMPLING WILL BE ON A SEMI-
ANNUAL BASIS STARTING IN DECEMBER, 1993.

- SAMPLE VALIDATION REPORTS FOR DRILLING SAMPLE DATA AND 1ST QUARTER GW
SUBMITTED MARCH 12, 1993

- SAMPLE VALIDATION REPORT FOR 2ND QUARTER GW SUBMITTED JULY, 1993.

- QUALITATIVE RISK ASSESSMENT IN PROGRESS

o^

r
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LIMITED FIELD INVESTIGATION

Task 3-Geologlcal Investigation

Data Compilation

Task 5-Vadose Investigation

Data Compilation

Task 6-Groundwater Investigation

Data Compilation

Field Activities

Evaluate Exlsting Wella

Well Installation

Groundwater/Soil Samples

Laboratory Analysis

Data Validation

1st Quarterly Monitoring

Groundwater Sampling

Laboratory Analysis/Velidatlon

Validated Data to RVgulators

2nd Quarterly Monitoring

Groundwater Sampling

Laboratory Analysis/Validation

Data Evaluation

Task 10-Data Evaluation

Task 11 -Qualitative RA

Task 13-LFI Report

LFI Report Preparation

100-KR-4 OPERABLE UNIT
1992

Jul I Auo I SeD I Oct I Nov F Dee ^ Jan Feb Mar

Complete

Complete

Complete

Complete

Complete

Complete

March 12, 1993 1 ♦

1993
Jun I Jul

Project: 100-KR-4 DOE-RL 90-21. REV 0 Date: 23Ju193 15:47 Z

100-KR-4 OPERABLE UNIT WORK PLAN

Page: 1 Drawn by ER Program Control-Scheduling
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100 NR-2 GROUNDWATER OPERABLE UNIT
WORK SUMMARY 7/19/93

WORK PLAN

Progress has resumed on completing the 100 NR-2 Work Plan.

TASK 6 - GROUNDWATER INVESTIGATION

Quarterly Monitoring - Four rounds of groundwater samples have been taken.

Data Validation - The soil data has been validated.
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LIMITED FIELD INVESTIGATION

Task 3-Geological Investigation

Data Compilation

Task 5-Vadoselnvestigation

Data Compilation

Task 6-Groundwater Investigation

Data Compilation

Field Activities

Well Siting

Well Installatlon

Well N-1

Water Level Measurement

Air Monitoring

Groundwater/Soil Samples

Laboratory Analysis

Data Validation

Data Evaluation

Task 11-Qualltative RA

Task 13-LFI Report

FOCUSED FEASIBILITY STUDY

IRM PROPOSED PLAN

Summary ®

Progress

100-NR-2 OPERABLE UNIT
1992 1993

I Jul l Au g ^ Sep I Oct Nov 1 D e c 1Jan 1Feb 1 Mar I Apr IMav l Jun I Jul I Aua I Sep l

0

Data Date
23 Jul 93

ProJect:100-NR-2 DOE-RL Date: 23Jul93 8:12

100-NR-2 OPERABLE UNIT WORK PLAN
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100 HR-3 GROUNDWATER OPERABLE UNIT
WORK SUMMARY 7/19/93

TASK 6 - GROUNDWATER INVESTIGATION

Quarterly Monitoring - Four
The fifth round is scheduled
analyte list.

Data Validation - First, se,
been validated.

LFI Report - The LFI Report
August and to the regulatory

rounds of groundwater samples have been taken.
for August 1993 and will sample for a reduced

:ond, third and fourth round groundwater data has

is in progress and will be submitted to DOE in
agencies in October.

QRA Report - The QRA Report is in progress and will be submitted to DOE in
August and to the regulatory agencies in October.

c^

r

nn

O^



9:s 1^^'' b 1 0 ^

LIMITED FIELD INVESTIGATION

Task 3-Geological Investigation Complete

Task 5-Vadose Investigation Complete

Task 6-Groundwater Investigation

Data Validation Complete

Data Evaluation Complete

Quarterly Monitoring

Sampling Complete

Analysis Complete

Validation

Task 10-Data Evaluation

Task 11-Qualitative RA

Task 13-LFI Report

LFI Report Preparation

WHC Review It Icorporation

DOE Review & Icorporation

LFI Report to Regulators

FOCUSED FEASIBILITY STUDY

Treatability Study

Summary ®

Progress

100-HR-3 OPERABLE UNIT

1992

^ Oct I Nov I Dec Jan Feb Mar

1993

Jun I Jul

Data Date
23 Jul 93 in

ro

Project: 100-HR-3 DOE-RL 88-36, Rev 0 Date: 23Ju193 9:00

100-HR-3 Operable Unit Work Plan °

Page: 1 Drawn by ER Program Control-Scheduling Lr
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100-NR-1 Surface Rad Survey

A surface radiation survey to complete:the work initiated in FY'92, but
canceled due to high background readings in the area has been completed. A
shielded detection system was used and was mounted on the new Rad Rover II.
The system functioned well and located contamination which would not have
otherwise been found.

Approximately 200 acres were surveyed. The survey found a total of 46
separate areas within the N Area which contain elevated levels of
contamination with activity levels ranging from 200 CPM to 15 mR/hr above
background. The elevated areas range in size from approximately 1 square foot
to 500 square feet. Total affected area is approximately 1800 square feet.
One of these areas, approximately 300 square feet, is a suspected orphan
burial site. Field gamma spectrometer readings over this area indicate Cs-137
exclusively. Other elevated areas are identified as containing only Co-60.
Elevated alpha readings were not detected in any of the areas.

Planned Action
rZ

1. For all but the orphan site, D&D will remove contamination, contain it and
transport to the appropriate low-level burial ground. After removal, HPTs
will survey sight to verify status. Estimated completion date is September
30, 1993.

2. The orphan site will be sampled by D&D to determine if the colored surface
material is the source of contamination. The site will be fenced and posted
as Radiologically Controlled. The estimated completion date is September 30,
1993.

3. The orphan site will be evaluated and added to WIDs and the 100-NR-1
Ar Operable Unit as appropriate. Estimated completion date September 30, 1993.

cr Comparison of USRADS Survey Methodology Vs. MSCM-II
t

The previous survey was accomplished using the USRADS system interfaced
to a Ludlum count rate meter outfitted with an unshielded NaI probe for gamma
contamination detection and using a Ludlum uR meter for dose rate
determination. Due to elevated radiation levels in the proximity of the two
deactivated 100-N cribs and the "golf ball", it was not possible to survey
near these areas and achieve any sort of statistically reliable results.

The MSCM-II is outfitted with 3 pairs of plastic scintillator detectors.
Each pair consists of a bottom shielded radiation background detector and a
downward looking contamination detector. The counting system controller
software ratios the radiation background with the count detector level and
should allow radiation/contamination surveying in areas with elevated
background, albeit with a higher minimum level of detectable activity.

Another difference between the two systems, the USRADS provides
positioning data using ultrasonics and the difference between the speed of
sound and the speed of radio (speed of light). The MSCM-II utilizes the Global
Positioning Satellite System and is differentially corrected for the skewing
of positioning signal by the military.
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Figure 1. 100-NR-1 Surface Radiation Survey.
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100 D Island Radiological Characterization

A radiological survey over a partial area on the upstream end of the 100-D
Island, hanford Site, Richland, Washington was conducted from April 2 through
April 28, 1993. The survey methodology was based on utilization of the
Ultrasonic Ranging and Data System (USRADS) for automated recording of the
gross gamma radiation levels at or near six inches and at three feet from the
surface soil. The surveys were conducted using both a digital count rate
meter with a sodium iodide detector reporting in counts per minute and a dose
rate meter reporting micro Roentgen per hour. The count rate meter was set
for gross counting, i. e., window "out'. The window setting allows detection
of low, intermediate and high energy photons.

Seventeen individual survey set ups were required to survey approximately 12.5
acres. Within this area a total of 67,306 data points were collected. Each of
these data points represents two gross gamma radiation readings, counts per
minute with a NaI detector at six inches and a dose rate with a micro-R meter
at three feet, along with the coordinates of the reading.

Statistically elevated radiation/contamination readings were observed in each
and every grid block surveyed. With a few exceptions, every area which was

r- determined to be gamma elevated was sampled and the sampling removed the
entire contamination present. In these locations extremely small "hot
particles" were removed from the silt layer beneath the river rock. It
should be noted that due to the size, location, and field readings observed
from most of these particles that they would be difficult to locate with a

r, standard GM/HP211 "walking stick" survey. No alpha contamination was
encounter during the entire 100-D Island USRADS survey.

C,
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TRI-PARTY AGREEMENT MILESTONE M-30-05 . . .

Install equipment and initiate monitoring
activities to perform long-term evaluation of
river/aquifer interaction . . . if (9/93)

^
r,

R. E. Peterson, 376-5858
Westinghouse, Geosciences

P^

PY\

^

• Summary of Recent Activities

• Core Network of Water Level Recorders

• Initial Results of Conductivity Monitoring

• Status of Milestone Completion

Unit Managers Meeting 7/28/93
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STATUS OF M-30-05 ACTIVITIES . . .

100 NPL Agreement: M-30-05 Obligations

" • Plan attached to Agreement Form has been
revised in response to comments from Ecology
and EPA

.,,

Field Equipment Installations

'" • A core network of automated water level
recording equipment is now installed and
operating in each reactor area (List attached)

Unit Managers Meeting 7/28/93
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Automated Water Level Recorders (M-30-05)

'T

^

^

..^

^

. ni 1/. hdv ,Wi

REACTOR AREA: Sta- Approximate On Approximate Comments
Phase I tion Start Date Line End Date

Phase II No. ?

100-8 AREA:
River 114 03/11/92 Yes
B3-1 31 09/27/91 No 05/93 Moved to 83-47
B4-1 41 09/23/91 Yes
B4-4 44 09/27/91 No 05/93 Moved to 85-2

B2-12 191 05/27/93 Yes
B2-13 143 05/29/93 Yes
83-46 192 05/28/93 Yes
B3-47 191 05/28/93 Yes
85-2 141 05 31 93 Yes

100-K AREA:
K-18 183 05/21/93 Yes
K-30 180 05/21/93 Yes
K-31 181 05/21/93 Yes
K-32A 182 05/21/93 Yes
K-32B 182 05/21/93 Yes
K-37 184 05 27 93 Yes

100-N AREA:
River No Planned FY93

100-D AREA:
D5-13 171 05/21/93 Yes
D5-15 170 05/19/93 Yes
D5-20 172 05/19/93 Yes
D8-54A 173 05/19/93 Yes
D8-548 173 05 19 93 Yes

100-H AREA:
River 125 12/05/91 Yes Added conductivity
H3-2A 138 03/09/93 Yes
H3-2C 138 11/10/92 Yes
H4-7 124 09/16/91 Yes
H4-9 123 09/26/91 Yes

H4-10 160 06/14/93 Yes
H4-11 137 05/06/93 Yes Added conductivity

H4-12A 122 09/16/91 Yes
H4-12C 122 02/11/93 Yes

H6-1 161 05/28/93 Yes
S153-1 139 06/16/93 Yes Temper/Cond only

Unit Managers Meeting 7/28/93
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Automated Water Level Recorders (M-30-05)

MR

REACTOR AREA:
Phase I

Phase II

Sta-
tion
No.

Approximate
Start Date

On
Line
?

Approximate
End Date

Comments

100-F AREA:
River 140 11/19/92 Yes

F1-2 132 06/04/93 Yes
F5-1 51 09/12/91 No 06/93 Moved to F5-43B
F5-4 54 09/12/91 No 06/93 Removed
F5-6 56 09/12/91 No 06/93 Moved to F5-44

F5-43A 151 06/04/93 Yes
F5-43B 151 06/04/93 Yes
F5-44 144 06/04/93 Yes
F5-46 154 05/20/93 Yes
F6-1 152 06/04/93 Yes

Unit Managers Meeting 7/28/93
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Automated Water Level Recorders (300-FF-5)

------ -- -- -- ---- --
AREA:

Phase I
Continuin g

-
Sta-
tion
No.

Approximate
Start Date

On
Line
?

Approximate
End Date

Comments

300 AREA:
SWS-1 128 11/15/91 Yes
1-1 101 01/29/92 Yes
1-2 104 05/01/92 Yes
1-7 109 01/09/92 Yes

1-8 109 07/12/91 No
1-9 109 07/12/91 No
1-10B 117 01/24/92 No Xfr to 100 Area

1-16B 116 07/23/91 Yes
1-18A 118 07/23/91 No Xfr to 100 Area
1-18B 118 07/23/91 No Xfr to 100 Area
1-18C 118 07/23/91 No Xfr to 100 Area

2-1 102 01/29/92 Yes
2-2 103 09/16/92 No Xfr to 100 Area
3-9 119 08/15/91 No Xfr to 100 Area
3-12 113 02/13/92 No Xfr to 100 Area

4-1 111 12/09/91 Yes
4-7 112 12/09/91 Yes

4-9 129 8/15/91 No Xfr to 100 Area
5-1 105 8/13/92 No Xfr to 100 Area

6-1 106 01/28/92 Yes
8-1 120 05/01/92 Yes

8-5A 115 01/23/92 No Xfr to 100 Area
8-5B 115 01/23/92 No Xfr to 100 Area
8-5C 115 01/23/92 No Xfr to 100 Area
S19-E14(3A) 126 01/09/92 No Xfr to 100 Area
S22-E9A(4A) 127 12/09/91 No Xfr to 100 Area
S22-E9B(4B) 127 12/09/91 No Xfr to 100 Area
S22-E9C(4C) 127 02/07/92 No Xfr to 100 Area
S27-E9A(7A) 107 12/09/91 No Xfr to 100 Area
S27-E9B(7B) 107 12/09/91 No Xfr to 100 Area
S27-E9C(7C) 107 12/09/91 No Xfr to 100 Area

528-E12(8A) 108 01/09/92 Yes
529-E16A(1A) 121 12/09/91 No Xfr to 100 Area
S29-E16B(1B) 121 12/09/91 No Xfr to 100 Area
S29-E16C(1C) 121 12/09/91 No Xfr to 100 Area

Unit Managers Meeting 7/28/93



#8/Page 6 of 16

STATUS OF M-30-05 ACTIVITIES Continued ...

r^ Monitoring Activities for Long-Term Evaluation

• Hourly conductivity measurements are being
recorded at the 100-H Area in well H4-11, a
riverbank seep, and nearshore in the river
(Figure attached)

"^ • Detailed cross-sections through each reactor
^ area, including the river channel, are currently

being prepared. Water level variability for
Phase I data loggers will be portrayed on these
sections (Interim report)

Unit Managers Meeting 7/28/93



9 "5 ! y ? 5 ) ' ; `;

100-H Cross Section Through Shoreline:

West

107-H Retention
Basins -,

Approximatel
150ft(45m)

Well 199-H4-11

East

Unconsolidated
Sands and Gravels

(Glacial Flood Deposits)

Water Table --------------

Coiumbia River

- - - High Stage
Seep 153-1

Low Stage

Consolidated Silty 1
River Floodplain De

Huz1ana.I.
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Shoreline Conductivity, June 1993:
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Shoreline Temperature, June 1993:
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â
^
^
0

Ch



9

Shoreline Water Levels, June 1993:

SHORELINE WATER LEVEL (100-H AREA)
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Conductivity: Seep vs River Level:
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Conductivity: Well vs Water Table:
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Temperature: Well vs River:
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SUMMARY: M-30-05 SCOPE AND SCHEDULE ...

Install Field Equipment

• Automated water level recording equipment
has been transferred from the 300 Area to the
100 Areas, as described in the 100 NPL
Agreement

• September 1993 obligation will be complete
upon replacement of manual river stage
recorder at 100-N ( planned for August)

r.r

O`

Unit Managers Meeting 7/28/93
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SUMMARY: SCOPE AND SCHEDULE Continued ...

Initiate Monitoring Activities

• Water level recorders are collecting hourly data
in shoreline wells in all 100 Areas, (exception:
100-N, limited historical data are available)

^ • River stage recorders are operating at 100-B,
100-N, 100-H, and 100-F, as planned

yR

• Conductivity data are being obtained to help
describe the river's influence on nearshore
water quality (includes river, bank seepage,
and shoreline groundwater)

.,,

°' • Borehole velocity measurements at 100-H are
scheduled for August/September to evaluate
method for describing flow regime

• September 1993 obligation will be complete
with the issuance of an activity plan that
describes continuing program for long-term
evaluation of river/aquifer interaction

Unit Managers Meeting 7/28/93
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Progress on Planned M-30-05 Tasks:

Task Description
------------------------------------------

*Develop concensus on M-30-05
obligations

1: Analyze existing Information on
groundwater direction and rate
of flow at each reactor area

2: Deploy teaporary transducers in
wells that are presumed to be
influenced by short-term fluctuations

3: Install automated water level recording
equipment in wells influenced by short-
term river fluctuations

4: Obtain steel tape water level
measurements to coaplement automated
water level recorder networks

5: Obtain borehole velocity measurements

<--°•-°----------°-------- 1993 -----------------------------> <----------- 1994

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___

NPLa=>
Agreement

<_=====a==aaaaaasae lnterim====aa aaaaa=====___eeceaasace=aavseasssssea

Report

<====aaaaa>

<==100-N===>

6: Initiate field activities to describe <======Corductivity======>
the bank storage of river water and Issue
its interaction with groundwater Plan

7: Maintain field systems capability,
manage field data, interpret data,
and report results

Unit Managers Meeting 7/28/93
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LABORATORY SOIL WASHING TREATABILITY TESTS
100 AREA

JULY UNIT MANAGERS MEETING
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WESTINGHOUSE HANFORD COMPANY
ENVIRONMENTAL RESTORATION ENGINEERING
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0̂
m



9

100 Area Soil Washing Test Status

Completed:

- Particle Specific Gravity
- pH, Ion Exchange Measurements, TOC
- Wet sieving
- XRF analyses
- Attrition Scrubbing with water
- Sequential Extraction Tests

In Progress:

- Bulk Soils, Wet sieved soils and TCLP extract analyses
- Attrition scrubbing using surfactants
- Sequential Extraction Analyses
- Microscopic Investigations, X-Ray Diffraction

Two Week Backlog for Gamma Counting; Counter was down for repair
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^
Example Trace Element Concentrations using XRF Analyses

MEASUREMENT 116-C-1, I 116-C-1, II 116-D-1 B

TOC (mg/kg) 1130.0 1640.0 600.0

pH 6.5 7.4 7.7

Sr-90 (pCi/g) < 0.2 115.0 12.5

Cd (mg/kg) < 12.0 < 13.0 < 14.0

Cr (Total, mg/kg) 56.0 236.0 58.0

Lead (mg/kg) 13.0 101.0 13.0

Zinc (mg/kg) 88.0 855.0 138.0
All analyses used soils < Z mm

Other elements not shown were also analyzed
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TCLP Analyses of 100 Area Soils

Soil Samples
EPA

Element
116-C-1
(mg/I)

116-D-1 B
(mg/I)

Regulatory
Level (mg/I)

Ag 0.03 BD 1.0

As 0.20 0.20 5.0

Ba 0.35 0.29 100.0

Cd 0.01 0.02 1.0

Cr BD . BD 5.0

Pb BD BD 5.0

Se BD BD to

Extractions Conducted on <2mm Material.
BD: Below Detection Limit.
The Detection Limits for Ag, Cr, Pb, and Se are 0.01, 0.02, 0.06, and 0.2 mg/I respectively. A

S9306007.12
eT
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Radionuclide Data for 100 Area Soil Samples

Sample 40K 60Co 134Cs 137Cs 152Eu 154Eu 155Eu

116-C-1 16 7 < 0.8 0.74 28 4.4 0.54
(Batch I)

116-C-1 <7 525 <10 5495 2320 337 *
(Batch II)

116-13-1 B 7 15 <2 205 177 17 1.4
(Batch III)

* Reported Interference. Data review requested.

Reported values are averages of duplicate values.
All measurments conducted on < 2 mm material
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Future Laboratory Tests

• Autogenous Grinding
• Chemical Extraction
• Combined Systems
• Column\Heap Leaching
• Recycle Water Treatment
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100-HR-3 GROUNDWATER TREATABILITY TESTS

UNIT MANAGERS MEETING

JULY 1993
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BIODENITRIFICATION

• ALL TESTING IS COMPLETED

• SAMPLES SENT TO B325 FOR CHROMIUM, GROSS ALPHA AND
GROSS BETA ANALYSIS.

• OTHER ANALYSES (MPN AND CARBON SOURCE) WILL BE
COMPLETED IN TWO TO THREE WEEKS.

• TEN LITERS OF BIODENITRIFIED WATER TRANSFERED TO 222S
LAB FOR ION EXCHANGE TESTS
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1993

10 Name Scheduled Start Scheduled Finish Nov Dec Jen Feb Mor Api May Jun Jul Aug Sep Oct Nov Dec Jan Fab

1 100-HR-3 BIODENITRIFICATION 11/26/92 1(//94

2 QUALITY ASSURANCE 11/29/92 1/7/94

3 PREPARE TEST DOCUMENTS 11/26/92 2/10/93

9 TEST SET UP 2J2/93 3/30/93

16 TESTING 3/25/93 8/2/93

17 Task 3.4.1 InhibitionTests 3/25/93 4/19/93

24 Task 3.4.3 pH Tests 4/14/93 5/14/93 • ^ '

31 Task 3.4.2 Carbon Ratios 5/4/93 6/4/93 ^

38 TasJ{ 3.4.4 Telnpareture - 5/11l93 6/4193

45 Task 3.4.5 Carbon Source 5/16/93 7/2/93 ^

52 Task 3.4.6 Large Volume Danitrification 5/26/93 7/8/93 , - •^

60 Task 3.4.7 Final Confirmation Tests 7/6/93 7/30/93

68 Data Analysis and Draft Final Report Preparation 4/27/93 7/30/93

69 Submit Draft Report to WHC 8/2/93 8/2/93 ^ . ^

70 FINAL REPORT REVIEWS 8/2/93 1/7/94

76 ISSUE FINAL REPORT 1/7/94 1/7/94

r,
rn

Project: 100 Area Biodenitrification Critical I I Progress

Date: 4/30/93 Noncritical Milestone

O
Page 1
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CHROMIUM & URANIUM PRECIPITATION ION EXCHANGE

• CHROMIUM AND URANIUM REDUCTION PRECIPITATION STUDIES
COMPLETE

- PIN FLOC FORMATION FROM CHROMIUM
REDUCTION/PRECIPITATION

- URANIUM PRECIPITATED WITH CALCIUM AS CO-PRECIPITATE,
NOT EASILY SETTLEABLE.

• KINETIC STUDIES AS IDENTIFIED IN WHC PROCEDURES WILL NOT
BE CARRIED OUT BECAUSE THE PIN FLOC WILL NOT SETTLE BY
GRAVITY AND CANNOT COLLECT KINETIC DATA.

• TO FLOCCULATE PIN FLOC, A EFFORT IS BEING CARRIED OUT
USING A PLOYMER FLOCCULANT AID (CATFLOC) AS PER WHC
LETTER DATED JUNE 18, 1993.

• THIS STUDY WILL GIVE KINETIC DATA ON FLOC SETTLING AND
DATA ON CHEMISTRY (NITRATES, CHROMIUM, URANIUM,
GROSS ALPHA AND GROSS BETA).
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CHROMIUM & URANIUM PRECIPITATION ION EXCHANGE (CONT'D)

• ION EXCHANGE

- COMPLETED DISTRIBUTION COEFFICIENT STUDIES ON ALL
RESINS.

- PRELIMINARY DATA INDICATE DECONTAMINATION FACTORS
(DF's) OF:

DOWEX 21 K AMBERLITE 402 AMBERLITE 410

NITRATE 40 6 12

CHROME >50 >50 >50

URANIUM > 100 >100 >100

- CYCLING TESTS ARE CURRENTLY BEING CARRIED OUT FOR
BREAKTHROUGH

^
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Attachment #12

DON'T SAY IT --- Write It! DATE: July 28, 1993

Page 1 of 1

TO: P. R. Beaver B5-01 FROM: E. D. Goller A5-19

D. Goswami Ecology Telephone: 376- 7326

cc:

SUBJECT: 100-HR-3 GROUNDWATER TREATABILITY TEST

The following identifies modifications to the chromium and uranium
precipitation testing program. These modifications are being driven by the
results of the testing conducted to date.

The testing to date shows the reduction reaction of FeSO4/NaZS produces a pin-
-- floc which does not settle within a reasonable time (several hours rather than

15 to 30 minutes). The CaC12/NaH2P04 uranium precipitation reaction also
produces a fine floc which takes many hours to settle. Because of this, it is

^ determined that conducting kinetic studies as currently planned would not
produce relevant data. The kinetic studies were identified in the test

(- procedures as the next set of testing to be conducted. Based on the above
information, the kinetics testing as identified in the procedures will not be
conducted.

Another approach has been identified, using a polymer flocculation aid
(CATFLOC), to allow the gravitational settling of the pin floc formed by the
above chemistry. Standard jar tests (utilized in the water treatment
industry) will be conducted to determine the amount of polymer needed to
induce precipitation and the kinetics associated with the gravitational

' settling of the floc. These tests will be conducted in accordance with the
attached WHC Internal Memo and will obtain the following data:

• kinetics of polymer aided flocculation to the above chemical methodology
(Ferric chloride will also be tested)

• amount of solids generated (grams/liter)

• determination of the effect of a cationic polymer on uranium (VI).

There will be no impact to the overall schedule as these tests are currently
being conducted in the 222S laboratory.

Attachment

54-3000-101 (12/92) GEF014
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Attachment #13 Page 1 of 22

Internal
Memo

From: Environmental Engineering Support Group
Phone: 2-0896
Date: June 18, 1993
Subject: REQUEST FOR LABORATORY SPACE AND SUPPORT

To: JR Jewett, Ph.D. T6-09

cc: MR Adams H6-01
WW Baird T6-51
RP Henckel H6-02
EJ Kosiancic T6-16
JP Sloughter T6-07
JG Woolard H6-05
JBD Fil!/LB

81340-93-019

Raman, M. "Polymers to Clear Water", CHEMTECH , April 1981, 252-255.

Weber, W. J., Physicochemical Processes for Water Quality control , 1972,
Wiley and Sons, New York.

Sawyer, C. and P. McCarty, Chemistry for Environmental Engineering , 1978,
McGraw-Hill, Inc., New York.

Koolik, S. I., "Chromium Removal from Groundwater Using Simple
Physical/Chemical Treatment", Remediation , Winter, 1992/1993, 39-54.

Hudson, H., Water Clarification Processes -- Practical Design and
Evaluation , 1981, Van Nostrand Reinhold Co., New York.

American Water Works Association, Standard Methods For the Examination of
Water and Wastewater , 14th Ed., 1975, Published by the American Public
Health Association, Washington, D.C.

INTRODUCTION

The removal of colloids and colloidal flocs (due to incomplete agglomeration
and relatively •small nucleation) has been a part of water and wastewater
treatment for decades.

The solid-liquid separation involves two stages: coagulation (charge
neutralization and microfloc formation) and flocculation ( Raman).
Coagulation (which may be accomplished with iron salts -- FeSO41 FeZ(SO4)31
and FeCll) is'merely the negation of influence of the diffuse layer of
counter-ions around the negatively charged colloid (Sawyer-McCarty).

Hanford Operations and Engineering Contractor for the US Department of Energy
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June 16, 1993

The action of a polymer in flocculation is to accelerate the gravitational

forces overcoming inertial forces by adsorption and interparticle bridging

(Weber).

In treating chromium contaminated water from a perched aquifer, the use of

FeSO41 in conjunction with a cationic polymer, reduced the amount of total

chromium from 203 ppb to less than 2 ppb (Koolik).

According to Hudson, the jar test (using a Phipps-Bird or equivalent paddle

mixer) has been and is the most widely used method employed to evaluate
coagulation-flocculation processes (Hudson).

PROC DUR

The procedure follows that outlined by Hudson in the chapter on jar testing
and utilization of jar test data (Hudson).

The test will use Hanford groundwater samples and is as follows:

A. Volume of Flocculation as a function of Polymer Concentration (this
procedure will allow the most efficacious choice of reductant/polymer):

The variables for this test are the amount of chemicals and percent polymer.

1. 500 mL of groundwater will be placed in a 1 liter beaker (4 beakers per
run) and placed under the paddle stirrer (Figure 1).

2. The mixer will be turned to the maximum rpm (>100) and the coagulant
introduced via pipette under the paddle. Coagulant addition will be
the same concentration as in the procedure by M. Beck and C. Delegard.
Introduction of 12 mg S-/L, as NaZS followed 30 seconds later (for
dispersion and contact with sulfide) with 10 mg FeZ'/L, as FeSO4.

3. Mix for 2 minutes at maximum rpm.
4. Reduce to 20 rpm and add the CATFLOC polymer (Attachment 1 and 2 are

specification sheets and MSDS's for CATFLOC L and TL respectively).
5. After 2 minutes of mixing, stop and remove paddles.
6. Let the floc settle for 15 minutes and begin turbidity measurements.

Notice the floc density and clearing time at 5 minute intervals.

Once the most efficacious combination of reductants, precipitants and
flocculation aids are established, sludge parameters need to be delineated.
This is accomplished by one or two runs.

B. Sludge Parameters:

1. Rerun steps 1 to 6 from above
2. The following tests are to be

A. Zone Settling Rate -- Sta
and Wastewater , 14th Ed.,

B. Total Residue -- Standard
and Wastewater , 14th Ed.,

with a 1000 mL of water in a 1 L beaker.
carried out on the resulting sludge:
idard Methods For the Examination of Wate
Method 213D (Attachment 3).
Methods For the Examination of Water
Method 208A (Attachment 4).
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C. Chemical Analysis:

1. The following analysis are requested to be performed on the supernatant
and the sludge -- with the exception of the pH, the analysis will need
to be performed by PAL Analytical Operations. It is estimated that a
total of 60 samples will be analyzed.
A. Chrome (Total)
B. Uranium
C. Nitrate
D. Radioactivity (The water to be used has maximum activities of

28pCi/l alpha and 49pCi/L beta.)
Total Alpha
Total Beta

E. pH
G. Total residue of the sludge

EOUIPMENT

Provided by Environmental Engineering Support:

,_. Turbidimeter (HACH)
Paddle Stirrer

All other lab materials and supplies provided from Process Chemistry
" Laboratory. These include beakers, pH meter and probe, evaporating dish,

muffle furnace, hot air oven (110°C), mettler balance, and other common wet
laboratory items.

^
Required chemicals: FeSO4 , Na S -- Supplied by Process Chemistry Laboratory.

Polymer ^ATFLOC T & CATFLOC TL) -- Supplied by
Environmental Engineering Support.

IMPACT LEVEL: 4

Hazardous wastes will be handled as per L0-106-156, Part A. Chemical
handling as per WHC Chemical Hygiene Plan, WHC-SD-CP-HSP-001.

Concurrence:
Jewett, Ph.D.

^^^^-----__
JB Duncan, Ph.D.
Principal Engineer
Environmental Engineering Support Group

Attachments: 4
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Figure I. Jar Test Apparatus.
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CATFLOC® L
LIQUID CATIO NIC POLYMER

DESCRIPTION Calgon© Cat-Floc L is a medium replacement for, or can be used in
molecular weight low monomer cationic conjunction with, inorganic coagulants
polyelectrolyte used as a primary such as ferric salts or alum. Cat-Floc L is
coagulant or coagulant aid in water chlorine resistant and effective over a
clarification. It is highly effective as a broad pH

REGULATORY 1.) E.P.A.: Cat-Floc L is accepted by 2.) F.D.A: Cat-Floc L meets Reg.
STATUS the Environmental Protection Agency 176.170 for manufacture of paper

for treating drinking water supplies for indirect food contact.
at concentrations not exceeding
50 mg/L.

PRODUCT FEATURES
• Completely water soluble
• Chlorine resistant

• Effective over a broad pH range

• Does not affect finished water pH

• Produces a compact, easily
dewatered sludge

• Low monomer content (less than 1%)

BENEFITS

• Can be diluted for optimum use"
• Product performance is not adversely
affected by chlorination

• Applicable to systems with wide pH
swings

• Can eliminate the need for pH
adjustment chemicals

• Reduced sludge volume and sludge
handling costs

• More rapid and complete coagulation,
lower dosage and reduced risk of
coagulant carryover

PRINCIPAL • Primary coagulant, raw water • Inorganic coagulant reduction
USES clarification • Direct filtration

• Coagulant aid with inorganic treatments • Wastewater clarification

APPLJCATION • Industrial and municipal raw water • Wet scrubber thickeners
AREAS clarifiers • Mineral processing.thickeners

• Industrial and municipal wastewater • Lime/soda softeners
clarifiers

TYPICAL Appearance ................................
PROPERTIES Solubi l ity ...... ...... ...... ..... .. ..........

Density, lbs/gal ............................
Flash Point .................................
Freezing Point, OF .........................
pH (as supplied) ...........................
Viscosity @ 75° F. supplied ...............

Clear to pale yellow liquid
Soluble in water in all proportions
8.6
Noncombustible
27
7.0t1.0
See graphs

T



NEAT PRODUCT
Viscosity vs. Temperature
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PACKAGING Cat-Floc L is available in non-returnable plastic drums, disposable liquibins, and bulk.

Freight Classification: Resin compounds,

^ STEQUIPMENT

^..rt

T

MAKEDOWN/
FEED

SOLUTION

Store Cat-Floc L in heated buildings or
heat-traced tanks to prevent freezing.
Although this product is freeze-thaw
stable, stratification may occur upon
freezing. Cat-Floc L will become
homogeneous again upon agitation.

Undiluted Cat-Floc L is moderately
corrosive to iron and copper, including
their alloys. Storage tanks, chemical feed
systems, and piping should be

DILUTE PRDDUCilf13/Page 6 of 22

Viscosity vs. Concentration
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CONCENTRATION (% PROD.)

constructed of high density (HDPE) or
crosslinked ( XLPE) polyethylene,
fiberglass ( FRP) with polyester or
vinylester resins, epoxy or vinylester lined
steel.
Pump liquid ends and piping should be

constructed of polyethylene, propylene,
PVC, CPVC, Kynar•, 216 stainless steel,
Viton•, or

Cat-Floc L may be fed neat, however dilution to 1% as product is recommended to assure

better contact of the coagulant with the impurities in the water. A Calgon SD, P-18, or

LPB (Liquid Polymer Blender) feed system is

.. T..Oem.n Of ou Pont

Farwoi. Tnaem.n at

Information concerning human and environmental exposure may be reviewed on the

Material Safety Data Sheet and label for this product.

For additional information regarding incidents involving human and environmental exposure,

call (412) 777-8000 and ask for the Health and Environmental Affairs Department.

For more information, contact your local Calgon Representative or write:
Water Management Division, Calgon Corporation, P.O. Box 1346, Pittsburgh, PA 15230.

CALGON
COY.O4.TIOM

SUBSIDIARY OF MERCK & CO, INC.

ADR9/91 Bulletin No. 4-57a



MATERIAL SAFETY DATA

Calgon Corporation

P.O. Box 1346
Pittsburgh, PA 15230-1346

SHEET
#13/Page

CALGON
%ZE=w
SUBSIDIARY OF MERCK i CO.. INC.

24 Hour Emergency Telephone-(412)777-8000
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Section 1. PRODUCT IDENTIFICATION

PRODUCT NAME: Cat-Floc L

CHEvIICAL DESCRIPTION: Aqueous solution of cationic polymer
PRODUCT CLASS: Water treatment
MSDS CODE: 0170-10-22-91

Section 2. HAZARDOUS INGREDIENTS AND EXPOSURE LIMTTS

Chemical Name

No ingredients listed in this section'

CAS % by
Number Wei t OSHA PEL ACGIIi TLV

HAZ.ARf) COMMUNICATION STATUS: This product is not considered to be hazardous according to the
aiteria of the Federal OSHA Hazard Communication Standard 29 CFR 1910.1200.

Section 3. HAZARDS IDEN-I'IFICATION

t,r* EDAERGENCY OVERVIEW

This product poses little or no immediate hazard.

PRIMARY ROUTES OF ENTRY: None

TARGET ORGANS: None

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Unknown

MSDS Code: 0170-10-22-91
Issue Date: 125/93

Page 1
Continued on Page 2
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MATERIAL SAFETY DATA SHEET
#13/Page 8 of 22

POTENIIAL HEALTH EFFECTS:

EYE CONTACT: This product would not be expected to produce irritation upon contact with the eye.

SIQN CONTACT: The product is not expected to cause sldn irritation upon contact. Data indicate

that this product will not produce an allergic s3dn reaction or be absorbed through

the sldn in harmful amounts.

INGESTION: This product would be expected to be practically non-toxic by ingestion.

INHALATION: This product is not expected to present an inhalation hazard.

SUBCHRONIC, CHRONIC:
In a subchronic toxicity study using rats, the active ingredient of this product was administered orally

at doses of 5, 50, and 500 mg/kg. Animals in the 50 mg/kg group showed decreased weight gain,

^ deaeased food consumption and increased sleeping time. Animals in the 500 mg/kg group showed

deaeased weight gain, decreased food consumption, and alterations in red blood cells and blood

proteins. Animals in the 5 mg/kg group showed no effects. Twelve-month feeding studies using rats

and dogs given 2 and 200 ppm active ingredient in drinldng water showed no significant adverse

t-? effects.

A similar product has been shown not to be mutagenic by the Ames assay. A teratology study in

rabbits and a two-generation reproduction study in rats showed this product did not produce birth

defects or affect reproduction.

CARCINOGENICITY:
NTP:

,. •No ingredients listed in this section•

IARC:
_ •No ingredients listed in this section•

OSHA:
'No ingredients listed in this section'

Section 4. FIRST AID MEASURES

EYE CONTACT: Not expected to require first aid measures.

SKIN CONTACT: Not expected to require first aid measures.

INGESTION: Not an expected route of overexposure.

INHALATION: Not an expected route of overexposure.

Section 5. FIRE-FIGHTING MEASURES

FLASH POINT: > 200°F This product is not flammable or combustible.

LOWER FLAMMABLE LIMIT: Not available UPPER FLAMMABLE LIIvfff: Not available

AUTO-IGNI'ITON TEMPERATURE: Not available

MSDS Code: 0170-10-22-91 Page 2

Issue Date: 1125/93 Continued on Page 3

4 Tri1///



MATERIAL SAFETY DATA SHEET
#13/Page 9 of 22

EXTINGUISHING MEDIA: Use extinguishing media appropriate for the surrounding fire.

FIRE-FIGHTING INSTRUCTIONS: Exercise caution when fighting any chemical fire. A self-contained
breathing apparatus and protective clothing are essential.

FIRE & EXPLOSION HAZARDS: Product emits toxic gases under fire conditions.

DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, hydrogen chloride, ammonia, oxides of
nitrogen.

NFPA RATINGS: Health m 0 Flammability - 0 Reactivity = 0 Special Hazard - None

Hazard rating scale: 0-Minimal 1-Slight 2-Moderate 3-Serious 4-Severe

Section 6. ACCIDENTAL RELEASE MEASURES

^
^ STEPS TO BE TAKEN IF MATERIAI. IS RELEASED OR SPII.LED: Wearing appropriate personal protective

equipment, contain spill, collect onto inert absorbent and place into suitable container. Hose spill area
,-a well since product can make floors slippery.

' Section 7. HANDLING AND STORAGE

HANDLING: As part of good industrial and personal hygiene and safety procedure, avoid all unnecessary
exposure to the product and ensure prompt removal from eyes, sldn and clothing.
Wash thoroughly after handling.
Keep container dosed when not in use.

^ STORAGE: Product must be maintained at 38'F or higher. Protect from low temperatures.

Section 8. EXPOSURE CONTROLS / PERSONAL PROTECTION

cs^

PERSONAL PROTECTIVE EQUIPMENT:

EYF/FACE PROTECTION: Chemical splash goggles recommended as a good industrial hygiene practice.
SKIN PROTECTION: No special requirement.
RESPIRATORY PROTECTION: None required.

ENGINEERING CONTROLS: No specific recommendations.

Section 9. PHYSICAL AND CHEMICAL PROPERTIES

BOILING POINT: > 212'F (> 1000C)

VAPOR PRESSURE: Similar to water

SOLUBILITY IN WATER: Complete

SPECIFIC GRAVITY: 1.02 - 1.04

VAPOR DENSITY (air- 1): Similar to water pH: 6.0 - 8.0

MSDS Code: 0170-10-22-91 Page 3
Issue Date: 1/25/93 Continued on Page 4
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% VOLATILE BY WEIGHT: - 80 FREEZING POIIVT: Not available

APPEARANCE AND ODOR: Viscous, dear, colorless to pale yellow liquid

Section 10. STABILITY AND REACTIVTTY

CHE1vIICAL STABILITY: Stable HAZARDOUS POLYMERIZATION: Will not occur

CONDITIONS TO AVOID: No specific information.

INCOMPATIBILiIY: Strong adds and bases, carbon steel, copper

DECOMPOSIIION PRODUCTS: Carbon monoxide, carbon dioxide, hydrogen chloride, ammonia, oxides of
nitrogen.

- Section 11. TOXICOLOGICAL INFORMATION
r•^

r, ON PRODUCT:
Oral LD50 (rat): 14.6 g/kg
Demml LD50 (rabbit): > 20 g/kg (testing on a 40% solution of the polymer)

,a, Eye irritation: A 40% solution of the polymer when instilled in rabbit eyes did not produce any ocular
irritation during the 7-day observation period with the exception of one test eye in the no wash group at 24
hours which showed slight conjunctival effects.

Skin irritation: The primary sldn irritation index (rabbits) for 40% solution of the polymer was found to be
1.0/8. Skin sensitization: Human patch testing on a higher molecular weight version of the polymer has
shown that it is not a skin sensitizer.

-• ON INGREDIENfS:
Oral LD50 Dermal LDgp Inhalation LCgp

Chemical Name (rat) (rabbit) (rat)
No ingredients listed in this section'

Section 12. ECOLOGICAL INFORMATION

ON PRODUCT:
See information on polymer below.

ON INGREDlEN•I5:
Chemical Name

Poly(dimethyldiallylammonium chloride}40%
solution

Aquatic Toxicity Data
96 hr LC50 (bluegill sunfish): 0.82 - 1.3 ppm
96 hr LC50 (rainbow trout): 0.37 ppm
48 hr LC50 (Daphnia magna): 0.9 ppm (in clear
water)
48 hr LC50 (Daphnia magna): 1.2 - 2.5 ppm (in 50
ppm day suspension)
48 hr LC50 (Daphnia magna): 24.8 ppm (in 1000
ppm day suspension)
Note a substantial reduction in toxicity is observed
under turbid conditions.

MSDS Code: 0170-10-22-91
Issue Date: 1l25/93

Page 4
Continued on Page 5
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MATERIAL SAFETY DATA SHEET
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Section 13. DISPOSAL CONSIDERATIONS

RCRA STATUS: Discarded product, as sold, would not be considered a RCRA Hazardous Waste.

DISPOSAL: Dispose of in accordance with local, state and federal regulations.

Section 14. TRANSPORT INFORMATION

DOT CLASSIFICATION:
Hazard Class: Not restricted
Proper Shipping Name: Not applicable
ID Number: Not applicable
Label: None

Section 15. REGULATORY INFORMATION

^
OSHA Hazard Communication Status: Nonhazardous
TSCA: The ingredients of this product are listed on the Toxic Substances Control Act (15CA) Chemical

Substances Inventory.
CERCLA reportable quantity of EPA hazardous substances in product:

emical RO
No ingredients listed in this section•

.s.

Product RQ: Not applicable (Notify EPA of product spills exceeding this amount.)

SARA TITLE III:

Section 302 Extremely Hazardous Substances:

Chemical Name CAS t RO TPO
•No ingredients listed in this section•

Section 311 and 312 Health and Physical Hazards:
Immediate Delayed Fire Pressure Reactivity

[no] [no] [no] [no] [no]

Section 313 Toxic Chemicals:

Chemical Name CAS k % Wei tt
•No ingredients listed in this section'

MSDS Code: 0170-10-22-91 Page 5
Issue Date: 1l25/93 Continued on Page 6
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MATERIAL SAFETY DATA SHEET
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Section 16. OTHER INFORMATION

HhIIS RATINGS: Health = 0 F7ammability = 0 - Reactivity = 0
Personal Protective Equipment = A

Hazard rating scale: 0-Minimal1=SHght 2>•Moderate 3-Serious 4-Severe

MSDS REVISION SUMMARY:

This MSDS has been revised in Section 9.

Nhile this information and reconmsndations set forth herein are believed to be accurate as of the date hereof, CALGON
CORPORATION MAKES NO WARRANTY WITH RESPECT HERETO ANO DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON.

r,. PREPARED BY: P.J. Maloney/J.P. Myers

O

^

,.^

.., a

O`

f

MSDS Code: 0170-10•22-91 Page 6
Issue Date: 1125/93 Last Page
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POLYMER
PRODUCTS
& SERVICES

Bulletin No. 4-82

CATFLOC° TL
LIQUID CATIONIC POLYMER

^

^

^-..

^0

0^

DESCRIPTION
Calgon® Cat-Roc TL is a medium molecular weight low monomer cationic polyelectrolyte used as a primary coagulant
or coagulant aid in water clarification. It is highly effective as a replacement for, or can be used in conjunction with,
inorganic coagulants such as ferric salts or alum. Cat-Floc TL is chlorine resistant and effective over a broad pH range.

REGULATORY STATUS
1.) E.P.A.: Cat-Floc TL is accepted by the Environmental Protection Agency for treating drinking water supplies

at concentrations not exceeding 50 mg/L.

2.) F.D.A.: Cat-Floc TL meets Reg. 176.170 for manufacture of paper for indirect food contact.

PRODUCT FEATURES

• Completely water soluble
• Chlorine resistant

• Effective over a broad pH range
• Does not affect finished water pH

• Produces a compact, easily dewatered sludge

• Low monomer content (less than 1%)

BENEFITS
• Can be diluted for optimum use
• Product performance is not adversely affected

by chlorination
• Applicable to systems with wide pH swings
• Can eliminate the need for pH adjustment

chemicals
• Reduced sludge volume and sludge handling

costs
• More rapid and complete coagulation, lower

dosage and reduced risk of coagulant carryover

PRINCIPAL USES
• Primary coagulant, raw water clarification
• Coagulant aid with inorganic treatments
• Inorganic coagulant reduction
• Direct filtration
• Wastewater clarification

TYPICAL PROPERTIES

APPLICATION AREAS
• Industrial and municipal raw water clarifiers
• Industrial and municipal wastewater clarifiers
• Wet scrubber thickeners
• Mineral processing thickeners
• Limelsoda softeners

Appearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Clear to pale yellow liquid
Solubility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Soluble in water in all proportions
Density ............... ...................................................... 8.61bs./gai.
Flash Point ................. ............................................. Noncombustible
Freezing Point .................................................................... 27° F
pH (as supplied) ................................................................. 35t0.2
Viscosity ® 75°F,supplied .. .................................................... See graphs

, . ^. . .,^



NEAT PRODUCT DILUTED PRODUCT
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PACKAGING

r Cat-FIocTL is available in non-returnable plastic drums, disposable liquibins, and bulk. FreightClassification: Resin
compounds, synthetic.

_ STORAGE/FEED EQUIPMENT

Store Cat-Floc TL in heated buildings or heat-traced tanks to prevent freezing. Although this product is freeze-thaw
"" stable, stratification may occur upon freezing. Cat-Floc L will become homogeneous again upon agitation.

Undiluted Cat-Floc TL is moderately corrosive to iron and copper, including their alloys. Storage tanks, chemical
feed systems, and piping should be constructed of high density (HDPE) or crosslinked (XLPE) polyethylene, fiberglass
(FRP) with polyester or vinylester resins, epoxy or vinylester lined steel.
Pump liquid ends and piping should be constructed of polyethylene, propylene, PVC, CPVC, kynar, 316SS, viton,

or hypalon.

MAKEDOWN/FEED SOLUTION

Cat-Floc TL may be fed neat, however dilution to 1% as product is recommended to assure better contact of the
coagulant with the impurities in the water. A Calgon SD, P-18, or LPB (Liquid Polymer Blender) feed system is
recommended.

Inrormatlon conceming human and environmental exposuie may be reviewed on the Material Safety Data Sheet and label for this produot.
ForaddlrionalinlormaNon, mgaMingincidentsinvolving human anderniivnmentalexposuia call (412) TIT-60fbandask lorthe RegulatoayandTrade

ABairs Department.

iewrrmmn
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MATERIAL SAFETY DATA

Calgon Corporation
P.O. Box 1346
Pittsburgh, PA 15230-1346

S`ii`3TP^e 15 of 22

CALGON^o..o...,o.
SV BSIDIARY OF MERCK 6 CO..IN

24 Hour Emergency Telephone-(412)777-8000

%O
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Section 1. PRODUCT IDENTIFICATION

PRODUCT NAME: Cat-Floc TL

CHEMICAL DESCRIPIION: Aqueous solution of cationic polymer
PRODUCT CLASS: Water treatment
MSDS CODE: 0171-10•22-91

Section 2. HAZARDOUS INGREDIENTS AND EXPOSURE LIMITS

Chemical Name

No ingredients listed in this section'

CAS % by
Number Wei t OSHA PEL ACGIH TLV

HAZARD COMMUNICATION STATUS: This product is not considered to be hazardous according to the
criteria of the Federal OSHA Hazard Communication Standard 29 CFR 1910.1200.

Section 3. HAZARDS IDENTTFICATION

******************** EMERGENCY OVERVIEW *******t********r*tt

This product poses little or no immediate hazard.

^*^***^*******^***************^****^**************************

PRIMARY ROUTES OF ENTRY: None

TARGET ORGANS: None

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Unknown

MSDS Code: 0171-10-22-91
Issue Date: 1/Z5/93

Page 1
Continued on Page 2
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POTENTIAL HEALTH EFFECTS:

EYE CONTACT: This product would not be expected to produce irritation upon contact with the eye.

SIQN CONTACT: The product is not expected to cause skin irritation upon contact. Data indicate

that this product will not produce an allergic skin reaction or be absorbed through

the skin in harmful amounts.

INGESTION: This product would be expected to be practically non-toxic by ingestion.

INHALATION: This product is not expected to present an inhalation hazard.

SUBCHRONIC, CHRONIC:
In a subchronic to ddty study using rats, the active ingredient of this product was administered orally

at doses of 5, 50, and 500 mg/kg. Animals in the 50 mg/kg group showed decreased weight gain,

deaeased food consumption and increased sleeping time. Animals in the 500 mg/kg group showed

^ decreased weight gain, deaeased food consumption, and alterations in red blood cells and blood

proteins. Animals in the 5 mg/kg group showed no effects. Twelve-month feeding studies using rats

and dogs given 2 and 200 ppm active ingredient in drinking water showed no significant adverse

^ effects.

! A similar product has been shown not to be mutagenic by the Ames assay. A teratology study in
rabbits and a two-generation reproduction study in rats showed this product did not produce birth
defects or affect reproduction.

CARCINOGENICITY:
NIP:

'No ingredients listed in this section'
IARC:

'No ingredients listed in this section'
' OSHA:

'No ingredients listed in this section'

a` Section 4. FIRST AID MEASURES

EYE CONTACT: Not expected to require first aid measures.

SKIN CONTACT: Not expected to require first aid measures.

INGESTION: Not an expected route of overexposure.

INHALATION: Not an expected route of overexposure.

Section 5. FIRE-FIGHTING MEASURES

FLASH POINT: > 200'F (TCC) This product is not flammable or combustible.

LOWER FLAMMABLE LIMIT: Not available UPPER FLAMMABLE LIMIT: Not available

ALTfO-IGNITION TEMPERATURE: Not available

MSDS Code: 0171-10-22-91 Page 2
Issue Date: 1/25/93 Continued on Page 3
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MATERIAL SAFETY DATA SHEET
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EXTINGUISHING MEDIA: Use extinguishing media appropriate for the surrounding fire.

FIRE-FIGHTING INSTRUCTIONS: Exercise caution when fighting any chemical fire. A self-contained
breathing apparatus and protective dothing are essential.

FIRE 6r EXPLOSION HAZARDS: Product emits toxic gases under fire-conditions.

DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, hydrogen chloride, ammonia, oxides of
nitrogen.

NFPA RATINGS: Health = 0 Flammability = 0 Reactivity = 0 Special Hazard = None

Hazard rating scale: 0 = Minimal 1 a Slight 2- Moderate 3= Serious 4- Severe

Section 6. ACCIDENTAL RELEASE MEASURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Wearing appropriate personal protective
r equipment, contain spill, collect onto inert absorbent and place into suitable container. Hose spill area

well since product can make floors slippery.

^
Section 7. HANDLING AND STORAGE,--

HANDLING: As part of good industrial and personal hygiene and safety procedure, avoid all unnecessary
exposure to the product and ensure prompt removal from eyes, skin and clothing.
Wash thoroughly after handling.

^ Keep container closed when not in use.
ti.T

STORAGE: Store product in heated buildings or heat-traced tanks to prevent freezing. Although this
- product is freeze-thaw stable, stratification may occur upon freezing. The product will

become homogeneous again upon agitation.
Do not store in stainless steel bulk tanks.

0%
Section 8. EXPOSURE CONTROLS / PERSONAL PROTECTIpN

PERSONAL PROTECTIVE EQUIPMENT:

EYE/FACE PROTECIION: Chemical splash goggles recommended as a good industrial hygiene practice.
SKIN PROTECTION: No special requirement.
RESPIRATORY PROTECTION: None required.

ENGINEERING CONTROLS: No specific recommendations.

SATISFACTORY MATERIALS OF CONSTRUCTION: Storage tanks, chemical feed systems, and piping should
be constructed of high density or Qosslinked polyethylene, fiberglass with polyester, or vinylester resins,
epoxy or vinylester lined steel. Pump liquid ends and piping should be constructed of polyethylene,
polypropylene, PVC, kynar, 316SS, viton, or hypalon.

UNSATISFACTORY MATERIALS OF CONSTRUCTION: Undiluted product is moderately corrosive to iron and
copper, induding their alloys.

MSDS Code: 0171-10-22-91 Page 3
Issue Date: 1/75/93 Continued on Page 4
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Section 9. PHYSICAL AND CHEMICAL PROPERTIES

BOILING POINT: > 212°F (> 100°C) SOLUBIIIIY IN WATER: Complete

VAPOR PRESSURE: Similar to water SPECIFIC GRAVIIY: 1.02 - 1.04

VAPOR DENSITY (airs 1): Similar to water pH: 3.0 - 4.0

% VOLATILE BY WEIGHT: - 80 FREEZING POINT: 27°F

APPEARANCE AND ODOR: Slightly viscous, dear, colorless to pale yellow liquid

Section 10. STABILITY AND REACTIVITY

CHEMICAL STABILITY: Stable HAZARDOUS POLYMERIZATION: Will not occur

CONDITIONS TO AVOID: No specific information.

INCOMPATIBILIIY: Strong acids and bases, carbon steel, copper

DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, hydrogen chloride, ammonia, oxides of
nitrogen.

Section 11. TOXICOLOGICAL INFORMATION

ON PRODUCT:
Oral LDSO (rat): 14.6 g/kg
Dermal LD50 (rabbit): > 20 g/kg (testing on a 40% solution of the polymer)
Eye irritation: A 40% solution of the polymer when instilled in rabbit eyes did not produce any ocular
irritation during the 7-day observation period with the exception of one test eye in the no wash group at 24
hours which showed slight conjunctival effects.
Skin irritation: The primary sldn irritation index (rabbits) for 40% solution of the polymer was found to be
1.0/8. Skin sensitization: Human patch testing on a higher molecular weight version of the polymer has
shown that it is not a sldn sensitizer.

ON INGREDIENTS:
Oral LDga Dermal LD50 Inhalation LC50

Chemical Name (rat) (rabbit) (rat)
No ingredients listed in this section•

Section 12. ECOLOGICAL INFORMATION

ON PRODUCT:
See information on polymer below.

MSDS Code: 0171-10-22-91
Issue Date: 1/25/93

Page 4
Continued on Page 5
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ON INGREDIENTS:
Chemical Name

Poly(dimethyldiallylammonium chloride)-40%

solution

Aquatic Toxicity Data
96 hr LC50 (bluegill sunfish): 0.82 - 1.3 ppm
96 hr LC50 (rainbow trout): 0.37 ppm
48 hr LC50 (Daphnia magna): 0.9 ppm (in dear
water)
48 hr LC50 (Daphnia magna): 1.2 - 2.5 ppm (in 50
ppm day suspension)
48 hr LC50 (Daphnia magna): 24.8 ppm (in 1000
ppm day suspension)
Note a substantial reduction in toxicity is observed
under turbid conditions.

Section 13. DISPOSAL CONSIDERATIONS

o RCRA STATUS: Discarded product, as sold, would not be considered a RCRA Hazardous Waste.

r DISPOSAL: Dispose of in accordance with local, state and federal regulations.

Section 14. TRANSPORT INFORMATION

^ DOT CLASSIFICATION:
Hazard Class: Not restricted
Proper Shipping Name: Not applicable

ID Number: Not applicable
Label: None

Section 15. REGULATORY INFORMATION

OSHA Hazard Communication Status: Nonhazardous
C` TSCA: The ingredients of this product are listed on the Toxic Substances Control Act (ISCA) Chemical

Substances Inventory.
CERCLA reportable quantity of EPA hazardous substances in product:

Chemical Q

No ingredients listed in this section'

Product RQ: Not applicable (Notify EPA of product spills exceeding this amount.)

SARA TITLE IIl:

Section 302 Extremely Hazardous Substances:

Chemical Name CAS x RO
No ingredients listed in this section'

Section 311 and 312 Health and Physical Hazards:
Immediate Delayed Fire

[no] [no] [no]

MSDS Code: 0171-10-22-91
Issue Date: 1R5/93

TPO

Pressure Reactivity
[no] [no]

Page 5
Continued on Page 6
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Section 313 Toxic Chemicals:

Chemical Name CAS x % by Weight
No ingredients listed in this section'

Section 16. OTHER INFORMATION

HMIS RATINGS: Health = 0 Flammability = 0 Reactivity = 0
Personal Protective Equipment = A

Hazard rating scale: 0= Minimal 1= Slight 2= Moderate 3= Serious 4= Severe

MSDS REVISION SUMMARY:

This MSDS has been revised in Section 9.

^ White this information and recomnerdations set forth herein are believed to be accurate as of the date hereof, CALGON
CORPORATION MAKES NO WARRANTY WITH RESPECT HERETO AND DISCLAIMS ALL LIABlLITY FROM RELIANCE THEREON.

PREPARED BY: P.J. Maloney
Sc,

M1^O

^

MSDS Code: 0171-10-22-91
Issue Date: 1/25/93

Page 6
Last Page
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TESTS ON At:fIVAItU SLUUtitJLoneSettungHate

213 D

1. General Discussion

Zone Settling Rate

3. Procedure

The zone settling rate of activated
sludges is used in the design of final sedi-
mentation tanks and in the assessment of
operating condition changes. Activated
sludge zone settling rate varies in re-
sponse to changes in both process load-

ing level and mixed liquor suspended

solids concentration. Zone settling rate
also varies with changes in nutrient lev-

els, mixed liquor temperature, pH, tur-
bulence, and the application of floccu-
Ients and flocculent aids. Zone settling

rate can be a sensitive indicator of proc-
ess condition changes as well as a useful

tool in the design of treatment facilities
and the interpretation of routine oper-
ating data.

2. Apparatus

a. Settling vessel: One of the follow-
ing is required:

1) Graduated cyfinder, I I, recali-
brated to read in inches and fractions
thereof, and fitted with a stirring mecha-
nism.

2) Cylindrical battery jar, calibrated
in inches and fractions thereof, and hav-

ing a 2- to 3-I capacity. Stirring
mechanisms are not used commonly

with a battery jar.
b. Stirring nrechamtism, with multiple

vertical elements long enough to extend

to near the cylinder bottom when in-

scrtcd in a filled graduated cvlinder The
stirring mechanism is connected directly

to the output shaft of a clock motor or

other drive mechanism capable of rotat-

ing it I 2 rph.

130

volume indices usually give acceptable
reproducibility.

It is advisable to run zone settling rate
determinations in triplicate and average
the results. Results of nine replicate de-

ica

#13/Page 21 of 22

a. Fill the scttlina vessel with mixed
liquor.

b. Insert a stirring mechanism into
the test vessel if a 1-I cylinder is used.
Activate the stirring mechanism.

c. Record the height of the sludge-liq-
uid interface at I-min intervals for at
least 10 min or until enough data have
been recorded to permit the construction
of the required plot.

4. Calculation

Construct an arithmetic plot of
sludge-liquid interface height in inches
versus time in minutes. Draw a line of
best fit through the straight-line portion
of the graph. Determine the zone set-
tling rate as the slope of the line. Express
the test results in terms of feet per hour,
computed as:

Zone settling rate =
Slope, in./minX60 min/hr

12 in./(c

5. Precision and Accuracy

Zone settling rate is a function of

mixed liquor suspended solids concen-

tration. The reproducibility of zone set-

tling rate determinations at a given sol-

ids concentration depends on the type of

activated sludge being tested and the

skill of the analyst in maintaining con-

stant conditions from one set of tests to

another. The zone setdim, rate of acti-

vated sludges having high sludge volume

indices (more than 100 ml/g) some-

times will changc in an erratic manner

while activated sludges with low sludge

PHYSICAL EXAMINATION (200)

terminations on a series of activated
sludge samples with low sludge volume
indices gave values for the standard de-
viations that were less than 20% of the
respective mean values.

^-^T14 c H-M ctiy- 3
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208 A. Total Residue Dried at 103-105 C

1. General Discussion

a. Principle: A well mixed sample is

evaporated in a weighed dish and dried

to constant weight in an oven at 103 to

105 C. The increase in weight over that

of the empty dish represents the total

residue, which is an arbitrary quantity

defined by the procedure followed. The

determined values may not check with

the theoretical value for solids calculated

from the chemical analysis of water. Ap-

proximate methods for correlating the

chemical analysis with the residue are

available.' Although the results may not

represent the weight of actual dissolved

and suspended solids in wastewater

samples, the determination serves a use-

ful purpose for plant control. In some

instances, correlation may be improved

#13/Page 22 of 22
by adding I N sodium hydroxide to
wastewater samples with a pH below
4.3 and maintaining the pH of 4.3 dur-

ing evaporation. Correct the final calcu-
lation for the added sodium.

b. Interferences: Exclude large, float-
ing particles or submerged agglomerates
of nonhomogeneous materials from the
sample. Disperse visible floating oil and
grease with a blender before withdraw-
ing a sample portion for analysis.

2. Apparatus

a. Evaporating disbes: Dishes of

100-m1 capacitv made of the following

materials:

1) Porcelain. 90-mm diam.
2) Platinum-Generally satisfactory

for all purposes.

92

3) Vycor'
b. Muffle furnace for operation at

550f 50 C.
c. Steam batb.
d. Drying oven, equipped with a

thermostatic control capable of main-

taining the temperature within a 2 C

range.

e. Desiccator, provided with a desic-

cant containing a color indicator of

moisture concentration.

f. Analytical balance. 200-g capacity,

capable of weighing to 0.1 mg.

3. Procedure

a. Ignite the clean evaporating dish at
550±50 C for I hr in a muffle furnace.

b. Cool, desiccate, weigh, and store
the dish in a desiccator until ready for
use.

c. Transfer the measured sample to
the preweighed dish and evaporate to
dryness on a steam bath or in a drying
oven. Choose a sample volume that will
yield a minimum residue of 25 mg to
250 mg. Estimate the volume from the
conductivity. If necessary, add successive
portions of sample to the same dish.
When evaporating in a drying oven,

•A produa of Corning Glass Works. Corning. N.Y

PHYSICAL EXAMINATION (200)

lower the temperature to approximately
98 C to prevent boiling and splattering.

d. Dry the evaporated sample for at
least 1 hr at 103 to 105 C.

e. Cool the dish in a desiccator and
weigh.

f Repeat the cvcle of drying at 103 to
105 C, cooling, desiccating, and weigh-

ing until a constant weight is obtained,

or until loss of weight is less than 4% of
the previous weight, or 0.5 mg, which-
ever is less.

4. Calculation

(A-8) X t ,000
mg/I total residue =

ml sample

where A=weight of sample + dish and
B=weight of dish.

5. Precision and Accuracy

The precision of the method is about

±4 mg or ±5%. When the residue
from a 50- to 100-m1 sample of raw

sewage was weighed, the standard

deviation of the weighing was found to

be 1.9 mg (n= 3; 60X 10), but the data
are considered statistically unreliable be-

cause of sampling errors. On settled

effluents, a standard deviation of 0.9 mg

(n= I; 5X20) was found and is statis-

tically reliable.

Q
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Attachment #14

DON'T SAY IT --- Write It!

TO: Dib Goswami, Ecology Kennewick

Paul Beaver, EPA B5-01

Page 1 of 1

DATE: July 28, 1993

FROM: Eric Goller, RL A5-19

Telephone: 376-7326

cc: Jim Patterson, WHC H6-27 (w/o atts.)
Bob Henckel, WHC H6-02 (w/o atts.)
Alan Krug, WHC H6-02 (w/o atts.)
Bob Scheck, D&M G1-01 (w/o atts.)
Kay Kimmel, D&M G1-01 (w/o atts.)

SUBJECT: 100-HR-3 OU LFI GROUNDWATER INVESTIGATION VALIDATED DATA

^ Attached please find a document reporting validated data summaries from the
100-HR-3 OU LFI groundwater investigations. The document title and WHC
identification number is:

-- WHC-SD-EN-TI-183 Data Validation Report for the 100-HR-3 Operable Unit
First Quarter 1993 Groundwater Samples, rev 0..-,

Please feel free to contact me with any comments or questions regarding this
document. In addition, comments or questions regarding the technical elements
of this document can be directed to Bob Henckel (376-2091) or Alan Krug (376-
5634).
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Ex Situ Soil Vitrification

John Ludowise
Environmental Engineering Support
Westinghouse Hanford Company

July 28, 1993
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Agenda

• Treatability Testing
- Crucible tests

Pacific Northwest Laboratories (PNL)
capabilities, approach

- Continuous " bench scale" tests
^ Minimum Additive Waste Stabilization (MAWS)

pilot plant, Fernald Environmental Restoration
Management Corporation (FERMCO)
Vitreous State Laboratory (VSL), Catholic
University of America

• DOE ex situ soil vitrification programs
- PNL - Terra-Vit
- Vortec combustion and melter system (CMS)

demonstration program
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Treatability Testing
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Crucible Tests

• Crucible testing generally used to determine process
parameters

- Glass formulation
- Temperature versus viscosity curve
- Electrical conductivity

• Glass from crucible tests can be used to determine
glass material characteristics

- Leachability, TCLP
- Glass microstructure
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Continuous Melter Tests

• Bench or pilot scale units, depending on technology

• Tests depend on melter type using scaled down
version of actual melter

• Tests cannot be provided by crucible tests
- Off-gas system design
- Effect of "cold caps"
- Recycle of components recovered in off-gas
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PNL Crucible Testing Program

• Capability to conduct crucible tests on both clean and
contaminated materials

• Possible approach for 1 sample
- Analyze soil (if necessary)
- Prepare surrogate soil or use soil from non-

contaminated region of Hanford
- Approximately 12 vitrification tests on this soil to

determine glass formulation
- Crucible melt using this formulation and

contaminated soil - viscosity & electrical
conductivity of molten glass; TCLP of product

- QA for these analyses at a low level, higher level
of QA used on glass samples produced from actual
pilot plant



Fernald Environmental Restoration
(FERMCO)

Management Corp.

• 300 kg/day bench scale Joule-heated ceramic melter
(JHCM) being constructed as part of Minimum
Additive Waste Stabilization (MAWS) Program

• MAWS includes soil washing, water treatment and
vitrification processes

• MAWS pilot plant designed to handle contaminated
materials

• FERMCO has a proposal to do testing of waste from
other DOE sites at the MAWS pilot plant
- Need local approval to receive off-site waste for

processing
- May need variance to treatability exclusion rule
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Vitreous State Laboratory

• Can perform a wide range of tests from crucible size
to small scale continuous melters

• Fernald has a contract in place - strong probability this
will be opened up to other DOE sites

• Capability to handle contaminated (radioactive and
hazardous) materials
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DOE Ex Situ Vitrification Programs
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Representative Melter Systems

• PNL - Terra-Vit

• Vortec - Combustion and Melting System (CMS)
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Terra-Vit (PNL)

• Similar to in situ vitrification (ISV)
- Excavate pit
- Line with native refractory stone or more glass

resistant refractory
- Assemble refractory roof
- Assemble refractory lined
- Insert electrodes

discharge section

• Melter is continuously fed with overflow of glass
product to a mold or container

• Residence time of several days

• PNL expects to conduct pilot scale proof of principle
test by end of September 1993
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F7 Terra-Vit Melter

Waste Feed

I TE

Alternate
Grade Level
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Vortec Combustion and Melting System (CMS)

• CMS is a proprietary system comprised of two main
parts
- Combustor/Preheater - vertically mounted counter

rotating vortex (CRV) that provides a high
convective heat transfer to the feed particles

- Fossil fuel fired (coal, natural gas, heating oil, etc.)
- Cyclone melter - mounted horizontally and collects

glass on the walls
- Residence time 5 minutes

• Vitrified surrogate samples of Hanford low level tank
waste July 15, 1993

• Contract to vitrify surrogate high level tank waste by
September 1993



Vortec CMS
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Morgantown Energy Technology Center (METC)
Program

• Vortec awarded contract funded by EM-50 and
administered by METC: demonstrate remediation of
soils containing radioactive and/or hazardous
constituents

• Three phase program

- Phase 1 - Pilot plant studies using surrogate soils
in Pittsburgh (complete by Oct. 31, 1993)

- Phase 2 - 15 to 25 ton/day integrated CMS facility
at a DOE site for "30 days (testing to begin in
early FY 1995)

- Phase 3 - 50 to 100 ton/day integrated CMS
facility at a DOE site for " 180 days
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Selection of the Vortec Demonstration Site

• Representatives of Vortec visited Hanford in mid June
to discuss potential for demonstrating CMS

• The fines fraction from soil washing is expected to be
of a size and chemical nature that should be an ideal
feed for the Vortec CMS

• Vortec CMS demonstration at Hanford would fit well
with existing plans to demonstrate an integrated
approach to contaminated soil remediation

• Vortec will recommend a demonstration site by the
end of July 1993
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Pacfllc Northwest Laboratory

100 AREA ISV PILOT-SCALE
TREATABILITY STUDY FOR

RETRIEVED BURIAL
GROUND WASTE

JA-KAEL LUEY

^

.^.

nr

Pacltlc Northwest Laboratory

OUTLINE
Background

What is ISV

Benefits and limitations of ISV

Conceptual remedy alternative with ISV

Fit Into RI/FS process

Treatability study overview

Expected results
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Paclllc Northwest Laboratory

BACKGROUND

^.,
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Problem - 100 Area burial ground waste

Remedy alternative - Retrieve, treatment, and
disposal

Issue - Long-term subsidence

Need - Method to stabilize solid waste

Potential solution - ISV on staged waste sites

ISV Operating Sequence

,i.

d

Subsidence Backfill

a_rs,;3 . w, p•.

ir, %,•
id Waste: ':

^.^

To Off-Gas Treatment
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Pacific Northwest Laboratory

BENEFITS OF ISV

• Waste volume reduction (up to %70)

• Incorporation of inorganics Into a durable product

• Destruction and/or capture of organics

• Ability to process heterogeneous wastes

- • Commercially available for contaminated soils

^
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Pac/tIc Northwest Laboratory

ISV LIMITATIONS

• Demonstrated at depths up to 19 ft

• Not applicable for a recharged aquifer

• Minimum alkali content of 1.4 wt% needed

• Not appiicabie for confining situtations
(e.g., tanks and drums)

• Demonstrated for 25 wt% metal
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Pacific Northwest Laboratory

INTEGRATION OF ISV WITH
100 AREA RETRIEVAL AND DISPOSAL
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Pac/lic Northwest Laboratory

ISV TREATABILITY STUDY

• Pilot-scale ISV demonstration
• Performed on staged site
• Utilizes nonhazardous and nonradioactive material

• Will provide:

In
data to evaluate ISV as physical stabilization
data to develop conceptual fuil-scale scenario

ro data to estimate application costs

-- • Will NOT provide:
r data on contaminant distribution in product
" data on leachability

data on fate of contaminants

Pac(/!c Northwest Laboratory

MAJOR TEST PLAN SECTIONS
PROJECT DESCRIPTION
REMEDIAL TECHNOLOGY DESCRIPTION
TEST OBJECTIVES
EXPERIMENTAL DESIGN AND PROCEDURES
SITE LAYOUT
SAMPLING AND ANALYSIS
DATA MANAGEMENT
DATA ANALYSIS AND INTERPRETATION
HEALTH AND SAFETY
WASTE MANAGEMENT
COMMUNITY RELATIONS
REPORTS
SCHEDULE
MANAGEMENT AND STAFFING
TEST SPECIFIC PROCEDURES
REFERENCES
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PacNic Northwest Laboratory

DEMONSTRATION
TEST OBJECTIVES

D`

Pacific Northwest Laboratory

Demonstrate ISV as a stabilization technique for
retrieved burial ground waste

KEY CRITERIA

Minimize void space in final product

Destroy and/or remove combustible material
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PacNic Northwest Laboratory

Define the ISV operating envelope for application
to combustible and compactabie waste

KEY CRITERIA

Identification of waste composition range

Identification of waste configuration

Identification of operating parameters

.-,

.^
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PacH[c Northwest Laboratory

^

Demonstrate ISV on a Site that Contains Significant
Quantities of Combustible Materials

KEY CRITERIA

No molten soil displacement events

Verification of computational model predictions
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Padtic Northwest Laboratory

EXPECTED RESULTS

Data collected from pilot-scale treatability study
will support evaluation of ISV as a stabilization
technique for retrieved burial ground waste. The
major criteria that will be used for this evaluation

f^ are EFFECTIVENESS, IMPLEMENTABILITY, and
COST.

r^..
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Padtic Northwest Laboratory

EXAMPLE OF INFORMATION
TO SUPPORT EVALUATION

EFFECTIVENESS
Elimination of subsidence mechanisms
Product characteristics

IMPLEMENTABILITY
Staging requirements
Processable waste forms and compositions
Identified equipment modifications

COST
Processing rates
Power requirements
Secondary waste
Equipment costs
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STATUS OF 100-NR-1 AND 100-NR-2 OU WORK PLANS

1. DOE/Ecology/EPA meeting held on June 29, 1993 to discuss status.

• NR-1 had four unresolved comments related to schedule and integration
and NR-2 had 2 such comments.

n General agreement to resolve the impasse by rewording the comment
disposition and work plan text to be flexible. Try to allow for at
least one IRM to start early.

• Recommendation to Ecology to withdraw issue position papers.

n Jack Donnelly to check with D. Goswami to see if NR-2 can proceed as
NR-1.

m • WHC to revise text and comment dispositions.

2. NR-1 work plan, Draft C and NR-2 work plan Draft B to be available in
_ mid-August to verify incorporation of all previous comments.

3. Revised text, dispositions and schedules for previously unresolved
comments to be available in mid-August.
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6 QZ,
30. 93 11 26 46 66 86

7 S02'
27 47 67 87

8 5 ^ c^ 28 48 68 88

29
49 69 89

1 10 ' So.83' 30 50 70 90

11 31 51 71 91

12 ^'^5 9r 32 52 72 92

13 33 53 73 93

14 34 54 74 94

15 35 55 75 95

16 36 56 76 96

17 37 57 77 97

18 38 58 78 98

19 39 59 79 99

20 40 60 80 100

TOTAL S^ yy^ TOTAL TOTAL TOTAL TOTAL

REMARKS
GaS.'rf^,

^ 19-93 Thue is /.c'e^ s^,^Ec.^p on tlie 8^ac.s. flint^ef^

Cq5%n5r r^h^cti is Jc(- a'r SY. zz' Total for Page: /6 G 9 FT

Totel for Page: FT

Total for Page: PT

Total for Page: h/ FT

Total (All) 5-(, „ PT

TALLY PAGE NO.

Report By Reviewed By T W) -510l\y-e-Q

Title 6P7L Title TL' Oete

Siqnature Signature vz

DISTRIBUTION: White - Fle Custodian Yellow - Group Files BC-8000-280 (3/93)
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FIELD ACTIVITY REPORT -
CABLE TOOL RIG Page 1 of (

Date

-;Z -2 -
Well No.
/A9-,89-y

Rig Model

E zz
Rig No. 114-
22-5-2//

Contract/Work Order No.

Ei2 393/

Start Card No.

08!(04

ReportNo.

Purpose

Es-ktbl^sh -Fhe !.t/2rf.ta/ Ex42n^ oE Con-f-Qm;»m4ton
1

Reference WlrIG-SD-^•AJ-

!AP-/ZGj Rer,.O

Location

/!(o-^-aGCr;.b

Casing Size Set At Type Shoe Size Casing Start Depth

NA
Casing End Depth

/jJ# Start Time D ? On

NA Depth Started

NA
Depth Ended

N#
End Time

.4v"A ^/>.4/vs^
Reference/Maasuring Point

6-roun
4

Jur{ace

Total Shift Footage

N#

Contractor Tme hr

Total Time 1.S6S

tariele Used Cont rac t Line Iteme Personnel

k Operator,ZZ2jy^td Lic No. /017 /

. s
pRLR: L.c^xf{k; u
AcPR: ko/"

O L
Other:
F7Z : T.SPi'cer-

N sso: rn.e4ker•
GEa: M lY1 l Ih ,

ti
. .e o( n

NPr: k. uot•+el ^s

Depth ffeet) Drilling
Method

From To
HT
DB
ST

Description of Operations/Remarks

f"L nvi

O O

O 3

oq r)rj l e^ Q
Q I

aa G

Report By 122,1&%" ^jO^/Ae,vi Reviewed By

Title 4-,-61OQicT Title Data 7.2 6-93

Signature L[(!^q ^1u {^^

,

Signeture,,_J.

DISTRIBUTION: White - Fle Custodian Yellow - Group Files 8C-8000-290 (3/93)



Attachment #19 Page 1 of 2

control Number 100 NPL Agreement/Change Control Form Date.Submitted

93
/Change __L Agreement - Information Dte Approved

54 Operable Un it(s)

Document Number & Tit1e: Date Document Last Issued

100 HR-3 Reduced Sample List N/A

Originator Phone

S. E. Vukelich 376-5158

Summary Description

See Attached.

Justification and Impact of Change

r.

WE=blq ,Uq^ t^ Coordinator
J!^ ( X Da e

a
DOE Unit Manager

Lead Reg: atory Unit Mana

Date

6-3b13
ger Dat

Per Action Plan for Implementation of the Hanford Consent Order and Compliance
Agreement section 9.3



#19/Page 2 of 2

June 18, 1993
100 HR-3

REDUCED SAMPLE LIST

Introduction Groundwater wells in the 100 HR-3 Operable Unit have been
sampled for 3 rounds for a full list of analytes. This list included volatile
and semi-volatile organics, pesticides/PCB's, cyanide, mercury, metals,
radionuclides, anions and hydrazine. The results of these 3 rounds of
analyses have identified constituents not present in the groundwater and
identified contaminants of concern in the 100 HR-3 Operable Unit. This
reduced sample list proposes to only sample for the contaminants of
concern within each reactor area within the Operable Unit.

Proposed Sample List

s
,..,

rn

Analyte D/DR Reactor H Reactor 600 Area
ICP Metals X X X
Anions/Cations X X X
Gross Alpha X X X
Gross Beta X X x
Tritium X X x
Strontium-90 X X X
Technetium-99 X
Uranium-235 x
Uranium-238 x



Distribution
Unit Manager's Meeting: 100 Aggregate Area/100 Area Operable Units

July 28, 1993

Julie K. Erickson /Eric Goller . . . . . . . . . . . . . . . . . . . . . . . . . . . . DOE-RL, ERD (A5-19)

Mike Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DOE-RL, EAP/RPB (A5-19)

Diane Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DOE-RL, TSDlSSB (A5-55)

Heather Trumble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DOE-RL, OTD/FTB (A5-19)

Steve Balone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DOE-HQ (EM-442)

Dennis Faulk . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Aggregate Area Manager, EPA (B5-01)
Ward Staubitz, USGS . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Support to EPA
Audree DeAngeles, PRC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Support to EPA

Jack Donnelly . . . . . . . . . . . . . . . . . . . . . . 100 Aggregate Area Manager, WDOE (Kennewick)

Larry Goldstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . WDOE (Lacey)

° Lynn Albin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Washington Dept. of Health

Tom Wintczak, WHC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Program Manager (H6-27)

^ Mel Adams, WHC /A.D. Krug, WHC (H6-02) . . . . . . . . . . . . . . . . . . . . . . . . . . . . (H6-01)

Bob Henckel, WHC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (H6-02)
L.D. Arnold, WHC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (132-35)

^.. Diana Sickle, WHC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (H6-27)
Chris Widrig, PNL (Please route to:) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (K1-21)

Wayne Martin, PNL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (K1-19)
^ Mark Hanson, PNL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (K1-51)

Roy Gephart, PNL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (K 1-22)
Steve Slate, PNL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (K1-19)
Joan Keller, PNL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (K1-21)
Ben Johnson, PNL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (K1-78)

Original Sent to: ADMINISTRATIVE RECORD: 100 AAMS; Care of EDMC, WHC (H6-08)

s'fP 1^\. 19
4

«fr4

,., .,

Please inform Suzanne Clarke (376-8189) or Kay Kimmel (376-1985) of MacteclDames & Moore
of deletions or additions to the distribution list.
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